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CHAPTER 1: INTRODUCTION 
1.1 Rationale 
Large mammalian predators and larger herbivores exert a strong influence on 
community structure within the diverse range of habitats they occupy (Owen-Smith 
1988; Dinerstein 1992), so their extirpation from an ecosystem is of grave ecological 
concern (Wikramanayake et al. 1998). Decline of large carnivore is a global concern 
(Weber and Rabinowitz 1996). The tiger Panthera tigris is one of the most threatened 
large carnivores in the world and has been classified as endangered by the lUCN. Three 
sub species i.e. Bali tiger P. t. balica, Caspian tiger P. t. virgata, and Javan tiger P. t. 
sondaica, have become extinct since the 1950s (Seidensticker 1986; Mills and Jackon 
1994; Nowell and Jackson 1996; Weber and Rabinowitz 1996). The conservation status 
of the tiger is worrying even in India, which has about half the total population in the 
wild (Jackson 1997; Thapar 1999). Tigers were once widely distributed across the 
riverine grasslands and forests of India. The major threat to its survival is habitat loss 
and the poaching of the tigers and their prey (Nowell and Jackson 1996). Increasing 
human population and its growing requirements puts enormous pressure on wildlife 
habitats. Tigers are conservation dependent species. They require protection irom 
killing, an adequate prey base, and adequate habitat. While the tiger as a species may 
not go extinct within the next two decades, the current trajectory will surely cause wild 
populations to disappear in many places, or shrink to the point of "ecological 
extinction"-where their numbers are too few to play their role as the top predator in the 
ecosystem (Sanderson et al 2006). Protection cover for tigers diminish rapidly in the 
areas outside declared protected areas where boundaries of land use by humans and 
core tiger habitat blurred. Many of Asia's protected areas are relatively small and 
isolated (Dinerstein and Wikramanayake 1993). Throughout the species range, 
population sizes are estimated to vary from less than 20 to less than 200 breeding 
animals (Jackson 1993). At this range of population sizes, stochastic and demographic 
genetics and ecological events can have a strong effect on population dynamics 
(Shaffer 1981; Frankel and Soule 1981). 
The chances for long term survival of mega fauna in many of these protected areas are 
slim (Seidensticker 1987; Rabinowitz 1993) unless they are linked by natural habitat 
corridors to permit dispersal of tigers and their prey and are buffered to minimize the 
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impacts from other land users. Wildlife corridor is a "linear two dimensional landscape 
element that connects two or more patches of wildlife habitat that has been connected 
in historical times; it is meant to functions as a conduit to animals" (Soule and Gilpin 
1991). The restoration and conservation of corridors has been widely suggested as 
means to mitigate the effects of fragmentation and facilitates movement between 
remnant patches of wildlife habitat (Saunders and Hobbs 1991; Bennet 1999; Vos et al. 
2002; Johnsingh et al. 1990). Corridors are an evident aspect of the degree of structural 
connectivity among fragments, representing a clear and attainable strategy for the 
management of fragmented landscapes. Corridors may increase movement of 
individuals (Gonzalez et al. 1998; Haddad 1999; Mech et al. 2001), population size 
(Dunning et al. 1995; Haddad et al. 1999), and gene flow (Aars et al. 1999; Hale et al. 
2001; Mech et al. 2001) and may facilitate animal-plant interactions (Tewksbury et al. 
2002; Orrock et al. 2003). Although it has been debated whether and under which 
circumstances, corridors actually facilitate animal movement across real landscape and 
thus contributes to the functional connectivity of the landscape (Taylor et al. 1993; 
Tischendorf and Farig 2000). A landscape level approach accommodating corridors and 
buffer zones is essential to a long term tiger conservation strategy (Karanth 1991; 
Nowell and Jackson 1996). Tiger population severely depleted can rebound quickly if 
they, their habitat and their prey are protected over sufficiently large areas 
(Wikramanayake et al. 1998). 
Key strategy of differential resource usage permits species to co-exist (Rosenzweig 
1981). Ungulates modify their activity pattern in response to habitat differences and 
disturbance factors (Owen-Smith 1979). Due to anthropogenic pressures such as land 
use change and livestock grazing, wild ungulate habitat has become fragmented, 
concentrated and diminished throughout much of the world (Weisberg and Bugmann 
2003).The distribution and composition of wild animal communities differ along 
environment gradients of human disturbance (Bergstrom and Skarpe 1999). Sufficient 
understanding of the habitat requirements of the species and accordingly its use are 
vital to ensure effective management of the species (Riney 1982). 
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Land use pattern in the ambience, forest product extraction as per the need of ever 
growing human population, illicit felling, grazing pressure, encroachment and poaching 
of the prey base are some of the human related influences on the Rajaji-Corbett 
corridor, hence decreasing the quality of the corridors in terms of habitat characteristics 
and functionality. The present study is an attempt to evaluate the functionality of the 
corridor connecting two large areas of natural forests on one side Rajaji National park 
and on the other side Corbett tiger reserve. Since the CTR holds highest density of tiger 
and in the long term conservation of this population and in order to accommodate needs 
of growing population, more wilderness areas may be required which is though present 
(Rajaji National Park) but fragmented. This corridor, therefore assumes significance in 
order to accord protection and conservation of the tiger population of CTR. 
Considering the above, the present study was designed to understand the status of 
vegetation communities present with in the corridor area, distribution and abundance of 
tiger prey species and factors governing tiger prey species distribution. 
1.1 Literature review 
Some of the notable studies carried out on the habitat use by ungulates (prey base) are 
summarized as follows 
Ben-Shahrar & Skinner (1988) and Ben-Shahrar (1990), worked on the distribution 
patterns of ungulate communities of West African ungulate faun. Invaluable 
information has been collected on South-Asian ungulate assemblage with the pioneer 
work of Schaller (1967), followed by Spillet (1967a) reported highest ungulate biomass 
from alluvial flood plains of Kaziranga. Eisenberg and Lockhart (1972) estimated most 
of the biomass in secondary successional forests. Berwick 1974 studied ungulates in the 
dry deciduous and scrub forest of Gir. Sharatchandra and Gadgil (1975) and Johnsingh 
(1983) emphasized habitat variables for ungulate distribution. Eisenberg & 
Seidensticker (1976) and Eisenberg (1980) showed peak ungulate densities in 
grassland, grass scrub and savannah biomes, with the lowest densities found in severely 
arid conditions or at the other extreme in tropical evergreen forests. Dinerstein (1980), 
Eisenberg & Seidensticker (1976) and Karanth & Sunquist (1992) have all shown that 
the greatest ungulate biomass is reached in areas where grassland and forests form a 
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mosaic with the interdigitation of many different vegetation types. Mishra (1982) 
worked on ungulate-habitat relationship. Haque (1990) studied interaction of 
distribution of ungulates in habitat types. Karanth & Sunquist (1992) reported higher 
average group sizes of chital and higher densities of all other ungulate species and 
primates in moist and teak dominant habitats compared to the dry deciduous habitat at 
Nagarahole. This is contrary to what has been postulated by Eisenberg (1980). i.e; the 
dry deciduous forest with its woodland savannah vegetation structure would be 
expected to support a higher biomass of grazers than moist deciduous forests. Some 
studies (Khan et al. 1996; Karanath and Sunquist 1992; Karanth and Nichols 1998) 
from the Indian sub-continent however reveal much higher ungulates biomass 
estimates, approximating those form the savannah grasslands of east and central Africa 
(Hirst 1975). Bhatnagar (1997), Mishra et al. (2004), Bagchi et al. (2004) and 
Chanchani (2007) studied on resource competition between wild and domestic 
ungulates. 
Considering the ideal conditions and adequate ecosystem functionalities following 
hypothesis was placed for testing through the collected field data 
1.2 Hypothesis: 
There is no variation in habitat use by major tiger prey species (wild and domestic) in 
relation to vegetation characteristics and level of disturbance. 
Given the need for immediate management intervention on the one hand, and lack of 
adequate information on the corridor, on the other, the following objectives were 
addressed in this study. 
1.3 Objectives: 
The aim of present study was to assess the functionality of Rajaji-Corbett corridor in 
relation to habitat utilization pattern by major tiger prey species with following specific 
objectives 
1. Describe habitat composition and structure in the corridor area. 
Chapter 1 Introduction 
2. Determine the distribution and abundance of prey species (wild and domestic) in tlie 
corridor area. 
3. To understand the habitat utilization pattern of tiger prey species. 
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CHAPTER 2: STUDY AREA 
2.1 General and administrative account 
Forest of intensive study area is managed under Lansdowne forest division. It is located in 
the Himalayan foothills and administratively comes in the district of Pauri-Garhwal of 
Uttaranchal (Uttarakhand) state. To the west lies Chilla range of Rajaji national park while 
Kalagarh forest division of Corbett tiger reserve lies in the eastern range of the area. Small 
villages and Kotdwar township demarcates northern and southern boundary of the area, 
respectively (Figure 2.1). Corridor area constitutes four ranges of the division namely 
Laldhang (93.9 km^), Kotdwar (92.1 km^), Dugadda (41.4 km^) and kothri (128.2 km^). 
2.2 Geographic location 
The corridor lies between latitude 29° 37' to 29° 54' N and longitude 78° 16' to 78° 41' E. 
The altitude varies from 300m amsl to 2000m amsi. Perennial source of water are 
Rawason, Malin, Kho, Sukhrao and Saneh river while Chamaria, Maheli, Sigaddi, 
Paniyali, Gewain, Bahera, Dabina, Bhulna, Nimbu, Lakra, Sarkara, and Gujjar are among 
the sots or springs of the corridor area. Kotdwar-Dugadda metalled road running along 
Kho river bisects the corridor with steep edges into two parts. 
2.3 Physical features 
Corridor area is characterized by high undulating topography with Shiwalik hills in the 
north, which gradually merges with the flat alluvial plains in the south. A series of almost 
parallel deep vallies running roughly from north to south hemmed on either side by the 
precipitous and steep slopes with eroded appearance. In spite of deep vallies smaller 
streams resulted in ridges, ravines and small plateaus. Area includes three types of 
geology, in north older rocks of lesser Himalaya of pre tertiary and cambrien period, 
Shiwalik foothills of tertiary formation in the middle part and in south recent and sub 
recent alluvial plains. Older rocks of lesser Himalaya characterizes by quartzite, shale, 
sanstone and slate while Shiwalik shows boulder conglomerate, grey micaceous sandstone 
Chapter 2 Study Area 
and recent/ sub recent deposits are of gravel and alluvial deposits of bhabhar zone. Soil 
represents micaceous, porous and felspathic type (Johnsingh et al. 2004). 
2.4 Climate 
There is a significant spatio-temporal variation in the climate due to Shiwaliks and 
proximity to the Himalayas. Sub tropical type of climate exists in the plains whereas 
temperate type of climate prevails in the upper mountainous regions. Seasons are distinct 
into winter, summer and monsoon. Winter starts from the beginning of the November and 
lasts almost till mid-March. Days are pleasant while nights are cold with heavy frosting. 
Temperature further lowers due to winter breeze at nights resulting in foggy mornings. 
Summer season commences from mid March with warm days and cool nights in March 
and April months. Then temperature increases rapidly and soars up to 40 ''C-45 °C in the 
months of May. Monsoon begins from mid June and continues till the end of September 
generally. Maximum rainfall occurs during July-August (Figure 2.2). 
2.5 Flora 
Vegetation of the area is influenced by proximity to Himalayas as well as to gangetic 
plains. It also well responds to human interference, excessive grazing and fire. 
Champion and Seth (1968) categorized the forest types of this region into following classes 
and sub-classes as described by Hajra (2002). 
1. North Indian moist deciduous forest (Subgroup: 3C) 
(i) Moist Siwalik sal forest (Type 3C/C2/2a): This type of forest occurs in parts of the 
division. The top storey is usually composed of Shorea robusta, Anogeissus latifolia, 
Terminalia alata, Lannea coromandelica, Syzygium cumini and Diospyros tomentosa. The 
middle storey has trees like Mallotus phillipensis, Cassia fistula, Emblica officinalis, 
Careya arborea and Ougenia oogenensis. The moister valleys have species like Garuga 
sp., Butea monosperma and Litsea glutinosa. Among the shrubs the more common ones 
usually found in this forest type are Colebrookea oppositifolia, Murraya koenigii. 
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Clerodendrum viscosum and Pogostemon benghalensis. Common grasses are Heteropogan 
contortus, Chrysopogon fulvus and Thysanolaena maxima. 
(ii) West gangetic moist mixed deciduous forest (Type 3C/C3/3a): These forests are 
composed of several dominant species along with some evergreen species. The 
undergrowth is usually shrubby with very little grass. It is mainly composed of Adina 
cordifolia, Terminalia alata, Toona cilita, Mallotus phillipensis and Ougenia oogenensis. 
The common shrubs found here are Adhatoda vaisica, Clerodendrum viscosum and 
Colehrookea oppositifolia. 
(iii) Dry Siwalik sal forest (Type 5B/Cla): The species composition is similar to that of 
the moist deciduous type. Anogeissus latifolia, Buchnania lanzan and Bauhinia variegata 
are more commonly found in these forests. Other trees found in the second storey are 
Emblica officinalis and Cassia fistula. Shrubs such as Colehrookea oppositifolia and 
Woodfordia fruiticosa are also found. The common grasses are Heteropogan contotus and 
Eulaliopsis binata. 
(iv) Dry plain sal forest (Type 5B/Clb): This type is mainly found in the southern plain 
areas. Quality of sal is very poor and due to lack of regeneration these forest are gradually 
converting into dry mixed types. The common tree species are Shorea robusta, Terminalia 
alata, Anogeissous latifolia, Miliusa velutina, Buchnania lanzan, Acacia catechu and 
Zizyphus xylopyrus. Shrubs such as Clerodendrum viscosum and Glycosmis pentaphylla 
are found here. The common grasses are Imperata cylindrical and Eulaliopsis binata. 
(v) Northern dry mixed deciduous forest (Type 5B/C2): This forest type is mostly found 
in areas where there is extensive human pressure. Therefore in most localities the tree 
canopy is broken due to human activities. In many areas these forests are occupied only by 
shrub vegetation such as Lantana camara or by large shrubs such as Nyctanthes arbor-
tristis. The common tree found here are Acacia catechu, Bridelia retusa, Shorea robusta 
and Buchnania lanzan. Anogeissus latifolia is more commonly found in the southern 
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aspects. The second storey is mainly composed of Nyctanthes arbor-tristis. Gardenia 
turgida, Hollarhena antidysenterica, Flacourtia indica, Ziziphus xylopyrus and Aegle 
marmelos. Shrubs such as Woodfordia fruilicosa and Lantana camara are present. The 
grasses found here are Heteropogan contortiis, fragmitis tenella and Eulaliopsis binata. 
(vi) Dry deciduous scrub (Type 5/DSl): This is a degradation stage of dry deciduous 
forest. It comprises of scattered stunted trees such as Holarrhena antidysenterica. The 
stunted growth is mainly due to excessive felling, lopping, grazing and frequent fires. 
Other trees are found here are Nyctanthes arbor-tristis, Carissa carandas, Flacourtia 
indica and Aegle marmelos. 
(vii) Dry grassland (Type 5/DS4): This type of forests are on low hill top sites with 
scattered Shorea rohusta as having a relatively sparse grass cover dominated by 
Eulaliopsis binata, Chrysopogon fulvus and Heteropogan contortus. Rodgers et al. (1990) 
while describing the grass community of western rajaji national park mentioned the 
presence of species such as Neyraudia arundinacea and Heteropogon contortus. 
(viii) Dry Bamboo brakes (Type 5/E9): This has been described as one of the nine 
edaphic climax types in dry deciduous forests by Champion and Seth (1968). 
Dendrocallamus strictus is the only species of bamboo found in this area. It forms dense 
brakes, particularly on dry hillsides. 
(ix) Plantations: There are several old and new plantations in this area. Tectona grandis, 
Haplophramga adenophyllum, Dalbergia sissoo. Acacia catechu and Eucalyptus are 
common plantation species in this area. 
2.6 Fauna 
Corridor area represents tiger (Panthera tigris), leopard {Panthera pardus), jungle cat 
{Felis chaus), jackal {Canis aureus) and Indian fox (Vulpes bengalensis) as large 
carnivores and Asiatic elephant (Elephus maximus) as mega herbivore. Common cervids 
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are chital {Axis axis), sambar (Cervus unicolor) and muntjac {Muntiacus muntjac) while 
among bovids nilgai {Boselaphus tragocamelus) and grey goral {Naemorhaedus goral) and 
wild pig {Sus scrofd) shows presence as swid in the area. Hanuman langur {Presbytis 
entellus) and rhesus macaque {Macaca mulatto) are present. The porcupine {Hystrix 
indica) is fairly common. Sloth bear {Melursus ursinus) and rarely Himalayan black bear 
(Ursus thibetanus) can also be seen in this area. Along with Hare {Lepus nigricollis), otter 
{Lutra Intra) and ratel {Melibora capensis), this area is home to large number of birds also. 
Among birds, kaleej pheasant {Lophura leucomalana), mustelid yellow throated marten 
{Martes flavigula) and goral {Naemorhedus goral) well demonstrate Himalayan faunal 
affinity to the corridor. 
2.7 Human interference 
This corridor is under pressure from four major communities living in and around the 
corridor forest (Dhaundiyal 1997). These communities are Garhwalis/Kumaonis, Boksas, 
Bhotias and Gujjars. There are many small villages on the morthem part of the corridor 
which are exclusively inhabited by Garhwalis but villages and townships on the southern 
part are inhabited by both the Garhwalis as well as Kumaonis. Most of these people 
depend on the corridor forest for their fuel wood, fodder, bhabar grass and other forest 
products. Their cattle graze frequently on the peripheries of the corridor. The Boksas live 
in small clustered villages situated in close vicinity of the forests and utilizes many plants 
and plant products that they directly extract from the forest. In winter, Bhotias camp in the 
corridor at different places with a large number of goat and sheep. While Gujjars are 
transhumant pastoralists who rear herds of mainly buffaloes and some times cattle also. 
They earn their livelihood by selling milk to the nearest human habitations. Legally, a 
patch of forest is leased out to a 'dera' or a family, within which they are expected to lop 
certain prescribed tree species. Earlier they were used to migrate to alpine meadows during 
the summer but now because of resentment from the people living in the mountains, most 
of the Gujjars are forced to stay in the foot hills with their animals through out the year, 
which causes sustained damage to the habitat (Johnsing et al. 2003). 
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Figure 2.2: Average temperature and rainfall in the study area from 2002 to 2007. (Source: 
Kalagarh Jal VidyutNigam Ltd., Kalagarh, Uttarakhand) 
Chapter 2 Study Area 
CHAPTER 3: HABITAT COMPOSITION AND STRUCTURE 
3.1 Introduction 
Generally, habitat is a heterogeneous land area composed of a cluster of interacting forest 
types or ecosystems that are repeated in similar form throughout. Rajaji-Corbett corridor 
along with Rajaji National Park and Corbett Tiger Reserve forms a landscape level habitat 
for tiger as well as for its prey base. Heterogeneity is an inherent character of every 
landscape. Heterogeneity may be defined as the uneven, non-random distribution of 
objects (Forman 1995), and the analysis of this pattern is of fundamental importance to 
understanding most ecological processes and the functioning of complicated systems such 
as landscapes. Heterogeneity and diversity are two related concepts, whereas diversity 
describes the different quantities of the patches, heterogeneity represents the spatial 
complexity of the mosaic (Farina 1998). 
3.2 Methodology 
In order to collect data on vegetation structure and composition following methods was 
used. 
3.2.1 Field data collection 
Data were collected at hierarchical scales, in decreasing order of the corridor or forest 
division to forest ranges, blocks and compartments. Existing baseline information on the 
location and boundary of the corridor as described by Johnsingh et al. (2004) was used in 
order to delineate the boundaries of the study area. Working maps and management plan of 
the forest department were used to delineate boundaries of blocks and compartments. 
Topographic maps (53 K/5, 53 K/9, 53 K/10) of Survey of India (SOI) at a scale of 1: 
50,000 were used to identify locations in field. 
Land use/ Land cover map of the intensive study area as developed during the Phase I of 
Terai Arc Landscape project (Johnsingh et al. 2004) was used to as the base map for the 
present study. Spatial data on locations of villages and cities, road network, rivers and 
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streams were extracted from the SOI topographic sheets and were overlaid on the land use/ 
land cover map in order to establish a network of transects. Figure 3.1 shows locations of 
transects. A total of 51 transects of varying length totaling to 103.0 km were established to 
collect data on vegetation structure and composition. 
Along each transect a nested plot was laid at an interval of 250 m and following vegetation 
parameters were enumerated. For recoding data on tree species composition and structure 
10 m circular plot was laid and number of individuals and tree species with in the circular 
plot were identified and their numbers were recorded. Girth at breast height (GBH) of 
individual tree was also measured. All plants bearing 20 cm GBH and above were 
considered as trees irrespective of nature of species. GBH of only main tree trunk was 
measured. In case branching was took place below 150 cm, all main stems were measured 
and an average of them was considered as GBH for that particular tree. 
3.2.2 Data analysis 
Data as collected along transect with in 10 m circular plot were used to extract vegetation 
communities. A matrix of sampling plots and tree species was constructed in which 
number of individual tree species were recorded against the plots. The matrix then 
subjected to cluster analysis using PCORD 4 Software (McCune and Mefford 1999). 
Cluster analysis was carried out using Euclidian ward's linkage method and at 62.5 % 
similarity, plots were segregated from the dendrogram generated by the software. 
Tree densities were calculated at each sampling point by dividing total number of trees 
with that of the area of the plot. Later mean tree densities were calculated in each pre 
classified vegetation community. Densities of individual tree species were also calculated. 
Frequencies of tree species were generated and area coverage by individual tree as well as 
mean basal area of all individuals of all species was calculated from the data collected on 
GBH. In order to calculate Important Value Index (IVI), relative density, relative 
frequency and relative dominance were calculated using standard formula as described by 
Curtis (1959). 
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Ten different clusters as extracted using the above mentioned method were named on the 
basis of IVI values calculated from the vegetation data collected through plots. 
Species diversity, richness and evenness were calculated for each of the tree defined 
vegetation communities using the following formula; 
Tree diversity values were calculated using Shanon Weiner diversity index as described by 
Krebs (1989) ie; H' = X P' * 'og pi, where pi = proportion of ith species in a sample. 
Species richness was calculated using Margaleff s species richness index (Magurran 1988) 
ie; R = (S-l)/ln (N), where S = Total no. of species, N = Total no. of individuals 
Evenness was also calculated through the formula as given by Pielou (1969), ie; J = H' / 
log (S), J = Pielou's evenness, S = total no. of species. All calculations were carried out 
using PRIMER 6.0 software. 
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3.3 Results 
Following results are based from the data collected along 51 transects totaling 103.0 km. 
Measurement of various parameters of vegetation was carried out on 463 plots established 
along these transects. 
3.3.1 Vegetation communities 
On the basis of cluster analysis using ward's linkage method, ten vegetation communities 
were segregated in the corridor area. Vegetation communities were identified with the help 
of calculated IVI values of tree species. Communities were named on the basis of highest 
and next two species in order of decreasing IVI values. These vegetation communities are 
as follows 
1. Tectona-Mallotus-Bombax 
In this community the highest IVl (164) was of Tectona grandis .The next two associated 
species were Mallotusphillipensis with an IVI of 23.3 and Bombax ceiba ll.\. A total of 
20 tree species were recorded in this vegetation community, notable among them were 
Cassia fistula, Garruga pinnata, Shorea robusta, Adina cordifolia and Casearia tomentosa 
in this community. The details of tree species and their relative density, relative frequency 
and IVI values are given in table 3.1 
2. Shorea-Cassia-Anogeissus 
A total of 72 tree species were recorded in this community. Shorea robusta had highest 
IVI value (34) and it was followed by Cassia fistula (IVI-27.9) and Anogeissus latifolia 
(IVI-25.8). Other tree species occurring in this community were Terminalia alata, 
Mallotus phillipensis, Lagerstroemia parvifiora and Ehretia laevis. Table 3.2 provides 
information on the tree species and their relative density, relative frequency, relative 
dominance and IVl values. 
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3. Lagerstroemia-Holarrhena-Mallotus 
In this community the IVl values of first tree species did not vary considerably. However 
Lagersiroemiaparviflora had highest IVl (53.2). While slightly lower IVl value (49.5) was 
of Holarrhena antidysenterica which was followed by Mallotus phillipensis with an IVl of 
45.7. This clearly showed that no single species had dominance in this vegetation 
community. The next species in order was Shorea robusta with an IVl of 43.9 and Cassia 
fistula with an IVI 39.4. The IVl values of next 11 tree species ranged between 11.0 and 
2.1 (Table 3.3). 
4. Lagerstroemia-Cassia-Acacia 
A total of 18 species were recorded in this vegetation community. In this community 
Lagerstroemia parviflora had clear dominance over rest of the species as its IVI value was 
116.7. The next two species in order Cassia fistula and Millelia auriculata had much lower 
IVI values and these were 51.8, 16.8 respectively. The IVl values of rest 15 species ranged 
between 15.9 and 1.9. Table 3.4 presents details of tree species and their relative density, 
frequency, dominance and IVI values. 
5. Haplophragma-Mallotus-Tectona 
This vegetation community has developed at places where Haplophragma adenophylum 
and Tectona grandis was planted a few decades back, however instead of plantation it 
appears as a natural community as far as its species composition and physical structure is 
concerned. Haplophragma adenophylum was the dominant tree species with an IVI value 
of 160.7. It was followed by Mallotus phillipensis and Tectona grandis with an IVI 25.0 
and 24.3 respectively. It is of importance to note that Tectona grandis had slightly lower 
IVI value as compared to naturally occurring Mallotus phillipensis. Since this vegetation 
community develops in areas where plantations were raised, therefore total numbers of 
other tree species were lowest. Only eight other species were recorded barring planted 
species of Haplophragma adenophylum and Tectona grandis. The IVI values of associate 
species though differed, but the differences were not considerable (Table 3.5). 
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6. Shorea-Terminalia-Cassia 
A total of 34 tree species were recorded in this community. Shorea robusta was the 
dominant tree species with an IVI value of 164.1. The other codominat species; Terminalia 
data and Cassia fistula had much lower IVI values ie; 22.6 and 21.6, respectively. 
Lagerstroemia parvijlora had an IVI (21.3) closer to Cassia fistula. The IVI values of rest 
of the tree species were much lower and ranged between 7.7 and 0.8. (Table 3.6). 
7. Shorea-Mallotus-Ehretia 
In this vegetation community more or less similar pattern of tree dominance or IVI were 
recorded as in previously stated community. However the number of species were lower 
than the previous community and there were only 25 species. Shorea robusta had highest 
IVI value and it was 151.6. The next two species in order were Mallotus phillipensis.. 
Ehretia laevis. Their IVI values were much lower as compared to Shorea robusta and these 
were 66.1 and 12.8, respectively. The IVI values of rest of the species ranged between 6.4 
and 1.2 barring Terminalia alata and Syzigium cumini. The IVI of both these species were 
closer to 11. Table 3.7 represents tree, species and their relative density, relative frequency, 
relative dominance and IVI values. 
8. Shorea-Mallotus-Terminalia 
The highest IVI value (206.1) of a tree species was recorded in this community. Shorea 
robusta was the most dominant species in this community with its associates Mallotus 
phillipensis which had an IVI value of 28.2. The next species in order was Terminalia 
alata with an IVI value nearly haX^ o^ Mallotus phillipensis ie; 14.2. Rest 16 tree species 
had IVI values ranging between 1.8 and 1.4 (Table 3.8). 
9. MaUotus-Shorea-Adina 
A total of 66 tree species were recorded in this vegetation community. The highest IVI 
value was of Mallotus phillipensis (89.1), while the IVI of Shorea robusta was less than 
\\Si\f of Mallotus phillipensis ie; 31.4. The next species in order, Terminalia alata at an IVI 
of 15.4. The other co associates of Mallotus Phillipensis wereAdina cordifolia (IVI-18.1), 
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Syzygium cumini (16.6), Cassia fistula (16.3). The IVI values of rest of the species ranged 
between 7.3 and 0.4 (Table 3.9). 
10. Mailotus-Shorea-Lagerstroemia 
A total of 49 tree species were recorded. The highest IVI was of Mallotus phillipensis 
(108.5) and it was followed by Shorea robusta (46.7) and Lagerstroemiaparviflora (14.0). 
The other co-associate were Cassia fistula, Ehretia laevis, Adina cordifolia Terminalia 
alata and Holoptelia integrifolia. There IVI values ranged between 12.7 and 9.0. The IVI 
values of rest of the species were low ranging from 7.3 to 0.6. Table 3.10 provides 
information on tree species and their relative density, relative frequency, relative 
dominance and IVI values. 
3.3.2 Overall mean tree densities among different vegetation communities 
The overall mean tree density ranged between 215.7-534.6 trees in ha. Highest tree density 
was recorded in Lagerstroemia-Holarrhena-Mallotus community (534.6) and it was 
followed by Haplophragma-Mallotus-Tectona (514.9), Mallotus-Shorea-Lagerstroemia 
(490.3), Shorea-Mallotus-Terminalia (425.6), Shorea-Mallotus-Ehretia (423.1), Tectona-
Mallotus-Bombax (385.9), Lagerstroemia-Cassia-Acacia (359.2), Mallotus-Shorea-Adina 
(346.1) and Shorea-Cassia-Anogeissus (238.7). Lowest tree density was recorded in 
Shorea-Terminalia-Cassia (215.7). 
Number of tree species varied among different vegetation communities. Highest number of 
species was recorded in Shorea-Cassia-Anogeissus (72) and it was followed by Mallotus-
Shorea-Adina (66), Mallotus-Shorea-Lagerstroemia (49) and Shorea-Terminalia-Cassia 
(34) while the lowest number of species was recorded in Haplophragma-Mallotus-Tectona 
(10). 
Percentage of area sampled also varied among different vegetation communities. The 
highest percentage of area was of Shorea-Cassia-Anogeissus community (34.8 %). The 
next community Mallotus-Shorea-Adina occupied less than half of the area of the previous 
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one ie; 16.4 %. It was followed by Shorea-Terminalia-Cassia (12.7 %), Mallotus-Shorea-
Lagerstroemia (10.7 %), and the lowest percentage of sampled area was under 
Haplophragma-Mallotus-Tectona. Table 3.11 provides details on mean tree density, 
number of species among communities and percentage of sampled area under different 
vegetation communities in the study area. 
Mean GBH of trees among different vegetation communities differed considerably. Mean 
GBH value was maximum (111.7 cm) in case of Shorea-Terminalia-Cassia community and 
the lowest (48.1 cm) was in case of Lagerstroemia-Holarrhena-Mallotus community. 
3.3.3 Plant species richness, diversity and evenness among different vegetation 
communities 
The diversity values differed considerably among different vegetation communities. The 
highest diversity value (3.5) was recorded in Shorea-Cassia-Anogeissus community. It was 
followed by Mallotus-Shorea-Adina (2.6), Lagerstroemia-Holarrhena-Mallotus (2.0) and 
Lagerstroemia-Cassia-Acacia (1.9) while the lowest diversity value (0.9) was in Shorea-
Mallotus-Terminalia community. Shorea-Cassia-Anogeissus showed a definite pattern 
where values of species diversity, richness and evenness were highest. In rest of the 
communities no such pattern was discemable. 
Species richness values also considerably differed among different communities ranging 
from 10.2 to 2.0. There were minor variations among the evenness values in different 
communities. The highest evenness value was 0.8 in case of Shorea-Cassia-Anogeissus 
community and it was followed by Lagerstroemia-Holarrhena-Mallotus (0.7). Two 
communities; Lagerstroemia-Cassia-Acacia and Mallotus-Shorea-Adina had similar values 
of evenness while four communities had evenness value of 0.5. The lowest evenness value 
was in case of Shorea-Mallotus-Terminalia. Species diversity, richness and evenness 
values among different vegetation communities are summarized in Table 3.12. 
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3.4 Discussion 
The vegetation of Rajaji-Corbett corridor is similar to that of adjoining forested areas in 
Shiwalik hill system. The vegetation is mainly composed of heterogeneous deciduous 
species of tropical and sub tropical origin and tree species are not very distinctly arranged 
in space to form definite vegetation classes (Khan 2004). However on the basis of cluster 
analysis ten vegetation communities were segregated on the basis of tree species 
composition and relative dominance mainly of Shorea robusta at top canopy level. Shorea 
robusta being numerically abundant throughout the region is an important tree species. 
Singh et al. (1995) identified nine vegetation communities of which seven communities 
had presence of Shorea robusta in varying densities. Similarly Rawat and Bhainsora 
(1999) in the Shiwaliks also showed Shorea robusta as an important contributor to the 
vegetation community. During the present study, out often communities, six vegetation 
communities had Shorea robusta in varying densities. In case of four communities Shorea 
robusta was dominant species. An analysis of data revealed that about 60 percent of the 
total sampled area was dominated by Shorea robusta alone. 
Tree species turnover among different communities was considerably different and it was 
irrespective of the area occupied by the communities. For instance in case of Shorea-
Mallotus-Ehretia, percent area sampled was 6.1 and the number of species recorded were 
25 while in case of Shorea-Mallotus-Terminalia the percent area sampled was 7.0 and 
number of species were 20. Both these communities had Shorea robusta as the dominant 
species, still they differed in the number of species they contained. In general it can be 
concluded that wherever in any community the dominant species had proportionately 
higher values of IVI, the number of species in such communities were low. For instance in 
Tectona-Mallotus-Bombax community, the IVI value of Tectona grandis was 164 and it 
contained only 20 species. Contrary to that in Shorea-Cassia-Anogeissus community, the 
IVI value oiShorea robusta was 34 and this community was composed of 38 tree species. 
The range of mean tree density among different vegetation communities as calculated 
during present study was found higher than that of the reported by Hajra (2002) from the 
same area. Rawat and Bhainsora (1999) from elsewhere in Shiwaliks also recorded lower 
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tree densities in various stands sampled. However tiie tree densities were comparable with 
that of the study conducted by Khan, 2004 in adjoining Rajaji national park. Considerable 
differences in mean tree density were observed among different vegetation communities 
during the present study. One of the obvious reasons of differential mean tree densities 
among different vegetation communities was due to be basal area coverage. In 
communities where mean GBH of trees were low, the tree densities were higher barring 
those communities which have Mallotus phillipensis either as dominant or co-dominant 
species. The tree densities in such communities were proportionately higher with higher 
value s of mean GBH. This was due to the fact that Mallotus phillipensis grows as an 
understory tree species and hence contributing towards achieving higher tree densities in 
such areas. 
The species diversity and richness values measure the nature of forests in a region. These 
values are affected by several topographic and climatic gradients. Diversity is found to 
gradually decrease in areas with extreme climatic conditions. Natural or anthropogenic 
disturbances can cause loss in species diversity. Fragmentation of large forest tracts into 
small isolated patches is a major factor leading to loss in species diversity. It is therefore 
evident that one of the measure of well being and stability of any ecosystem is the 
estimation of its species richness and diversity (Hajra 2002). Diversity measure takes into 
two factors: species richness and evenness. 
In tropical forests of India, the diversity values range between 0.83-4.1, as reported by 
Singh et al. (1984). The values of diversity index obtained during the study are well 
within the reported range. Higher species diversity was found in the naturally occurring 
vegetation types. Plantations usually have low diversity of tree species as compared to 
other vegetation communities. However, during the present study, Tectona-Mallotus-
Bombax and Haplophragma-Mallotus-Tectona communities (both having plantations) had 
higher diversity than that of Shorea-Mallotus-Terminalia community. 
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Shorea-Mallotus-Terminalia community attributed highest IVI value for Shorea robusta 
and lowest values for diversity index and evenness and a low value for species richness. 
Similar trend also reported by Rawat and Bhainsora (1999), Pande (1999) and Khan 
(2004). This implies that as the proportion oiShorea robusta increases the species richness 
and diversity decreases in Shorea robusta dominated forests in and around Shiwaliks. 
Species diversity values among different vegetation communities as calculated during the 
present study were slightly lower than that of reported by Hajra (2002) for natural 
vegetation communities and were slightly higher as reported by Rawat and Bhainsora 
(1999) and Khan (2004), elsewhere in Shiwaliks. The higher value of diversity could be 
due to the local geographic variations. As the present study was restricted to a small 
geographical area as compared to the studies carried out by Rawat and Bhainsora (1999) 
and Khan (2004) covering a much larger geographical area. 
There were no definite pattern observed between species diversity, richness and evenness 
among different vegetation communities, except in case of Shorea-Cassia-Anogeissus in 
which all three; species diversity, richness and evenness were highest. The species 
evenness also showed random pattern among different vegetation communities. The 
species evenness values were lower as compared to with that of reported by Hajra (2002). 
The reason of low evenness during this study could be due to the fact that more number of 
communities was segregated as compared to Hajra (2002). 
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Table 3.1: Relative density, frequency, dominance and Important Value Index of tree 
species in Tectona-Mallotus-Bombax vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Tree species 
Tectona grandis L.f. 
Mallotus philippensis Muell-Arg. 
Bombca ceiba L. 
Cassia fistula L. 
Garuga pinnata Roxb. 
Shorea robusta Gaertn. f. 
Adina cordifolia Benth. & Hook. 
Casearia tomentosa Roxb. 
Feronia limonia (L.) Swingle 
Lagerstroemia parviflora Roxb. 
Haplophragma adenophyllum P. Dop 
Ziziphus mauritiana Lamk. 
Aegle marmelos Correa ex Roxb. 
Syzygium cumini (L.) Skeels 
Acacia catechu (L.F.) Willd. 
Diospyros tomentosa Roxb. 
Cordia myxa auct pi. non. L. 
Holarrhena antidysenterica Wall, ex DC. 
Gardenia turgida Roxb. 
Anogeissus latifolia (Roxb. ex DC.) Bedd. 
Rel. 
den. 
77.88 
7.21 
0.48 
2.88 
0.96 
0.96 
0.48 
1.92 
0.96 
0.48 
0.96 
0.48 
0.48 
0.48 
0.96 
0.48 
0.48 
0.48 
0.48 
0.48 
Rel. 
Freq. 
34.69 
12.24 
2.04 
10.20 
4.08 
4.08 
2.04 
2.04 
4.08 
2.04 
4.08 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
Rel. 
Dom. 
51.66 
3.83 
19.61 
3.08 
3.53 
2.70 
4.38 
2.39 
0.33 
2.75 
0.12 
1.31 
1.20 
1.10 
0.28 
0.70 
0.49 
0.32 
0.18 
0.06 
IVI 
164.23 
23.29 
22.13 
16.17 
8.57 
7.75 
6.90 
6.36 
5.37 
5.27 
5.16 
3.83 
3.72 
3.62 
3.28 
3.22 
3.01 
2.84 
2.70 
2.58 
Rel. den. = Relative density, Rel. freq. = Relative frequency, Rel. dom. = Relative 
dominance, IVI = Important Value Index 
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Table 3.2: Relative density, frequency, dominance and Important Value Index of tree 
species in Shorea-Cassia-Anogeissus vegetation community 
No. 
1 
2 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Tree species 
Shorea robusta Gaertn. f. 
Cassia fistula L. 
Anogeissus latifolia (Roxb. ex DC.) Bedd. 
Terminalia alata Heyne ex Roth. 
Mallotusphilippensis Muell-Arg. 
Ehretia laevis Roxb. 
Lagerstroemia parviflora Roxb. 
Adina cordifolia Benth. & Hook. 
Diospyros tomentosa Roxb. 
Desmodium oogeinense (Roxb.) Ohashi 
Holarrhena antidysenterica Wall, ex DC. 
Acacia catechu (L.F.) Willd. 
Lannea coromandelica (Houtt.) Merr. 
Kydia calycina Roxb. 
Milletia auriculata Baker ex. Brandis 
Schleichera oleosa (Lour.) Oken. 
Grewia elaslica Royle 
Holoptelea integrifolia Planch 
Bauhinia variegata L. 
Helicteres isora L. 
Ziziphus oxyphylla Edgew. 
Sizygium cumini (L.) Skeels 
Emhlica officinalis Gaertn. 
Rel. 
den. 
7.39 
11.68 
6.05 
4.79 
9.16 
6.05 
2.94 
1.09 
4.62 
2.77 
3.03 
2.35 
1.60 
2.44 
2.69 
0.67 
2.18 
0.34 
1.60 
2.35 
1.68 
1.09 
0.92 
Rel. 
Freq. 
7.78 
11.23 
6.59 
5.54 
7.93 
4.34 
3.89 
1.35 
2.99 
2.69 
2.84 
2.10 
1.80 
1.65 
2.25 
0.90 
1.65 
0.60 
1.50 
1.65 
2.10 
1.50 
1.65 
Rel. 
Dom. 
18.83 
4.97 
13.21 
14.33 
1.63 
1.65 
3.28 
7.43 
2.17 
1.93 
0.49 
1.71 
2.09 
1.11 
0.25 
3.41 
0.59 
3.43 
1.21 
0.13 
0.26 
1.10 
0.65 
IVI 
34.01 
27.88 
25.85 
24.66 
18.73 
12.05 
10.11 
9.87 
9.78 
7.40 
6.36 
6.16 
5.48 
5.19 
5.19 
4.98 
4.42 
4.36 
4.30 
4.13 
4.04 
3.69 
3.22 
24 Erythrina suherosa Koxh. 1.01 1.35 0.86 3.21 
25 Aegle marmelos CorvQa QxKoxh. 1.68 1.20 0.28 3.16 
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26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
Ficus rumphii Blume 
Murraya koenigii (L) Spreng. 
Semecarpus anacardium L.f. 
Casearia tomentosa Roxb. 
Miliusa velutina (Dunal) Hook. & Thorn. 
Haplophragma adenophyllum P. Dop 
Flacourtia indica (N. Burman) Merril 
Shorea robusta Gaertn. f. 
Toona ciliata Roem. 
Pinus roxburghii Sargent 
Garuga pinnata Roxb. 
Sterculiapallens Wall, ex King. 
Nyctanthes arbor-trisris L. 
Feronia limonia (L.) Swingle 
Buchanania lanzan Spr. 
Milragynaparviflora (Roxb.) Korth. 
Albiziaprocera (Roxb.) Benth. 
Albizia odoratissima (L.f.) Benth. 
Cordia myxa auct pi. non. L. 
Madhuca indica J.F. Gmel. 
Bridelia verrucosa Haines 
Bauhinia vahlii Wight & Am. 
Bauhinia malabarica Roxb. 
Woodfordia fruiticosa (L.) Kurz 
Boehmeria rugulosa Wedd. 
Litsea glutinosa (Lour.) Robinson 
Hymenodictyon excelsum Wall. 
0.17 
1.34 
0.76 
0.67 
0.76 
1.09 
0.67 
1.01 
0.42 
0.25 
0.42 
0.50 
0.59 
0.67 
0.42 
0.34 
0.50 
0.34 
0.34 
0.25 
0.34 
0.42 
0.34 
0.59 
0.59 
0.25 
0.17 
0.30 
1.35 
1.05 
1.05 
1.05 
0.75 
1.05 
0.75 
0.45 
0.30 
0.45 
0.75 
0.75 
0.75 
0.60 
0.60 
0.75 
0.60 
0.60 
0.45 
0.45 
0.60 
0.60 
0.30 
0.15 
0.30 
0.30 
2.48 
0.10 
0.93 
0.57 
0.29 
0.20 
0.18 
0.12 
0.93 
1.20 
0.87 
0.39 
0.27 
0.17 
0.49 
0.42 
0.07 
0.29 
0.26 
0.47 
0.33 
0.06 
0.08 
0.04 
0.13 
0.24 
0.24 ' 
2.95 
2.79 
2.73 
2.29 
2.10 
2.04 
1.90 
1.88 
1.79 
1.75 
1.74 
1.64 
1.61 
1.59 
1.51 
1.36 
1.32 
1.23 
1.20 
1.18 
1.12 
1.08 
1.02 
0.92 
0.87 
0.79 
0.71 
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53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
Ficus semicordata Buch-Ham. ex Sm. 
Sterculia suaveolans (Roxb.) Dc. 
Tectona grandis L.f. 
Carissa carandas auct pi. non L. 
Butea monosperma (Lamk.) Taubert 
Stereospermum chelonoides (L.F.) DC. 
Acacia famesiana (L.) Willd. 
Acacia nilotica (L.) Delite 
Pueraria tuberosa (Roxb. ex Willd.) DC. 
Vallaris solanacea (Roth.) 0. Kuntze 
Ziziphus mauritiana Lamk. 
Gardenia turgida Roxb. 
Bombax ceiba L. 
Sapium insigne (Royie) Benth. ex Hook.f. 
Phoebe lanceolata (Nees) Nees 
Randia sp. 
Sizygium operculatum (Roxb.) Niedenzu 
Antidesma acidum Retz 
Ardisia solanacea Roxb. 
Casearia graveolens Dalz. 
0.25 
0.17 
0.25 
0.42 
0.17 
0.17 
0.34 
0.34 
0.17 
0.17 
0.25 
0.17 
0.17 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.30 
0.30 
0.30 
0.15 
0.30 
0.15 
0.15 
0.15 
0.30 
0.30 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.13 
0.19 
0.07 
0.03 
0.12 
0.24 
0.05 
0.02 
0.03 
0.02 
0.05 
0.04 
0.03 
0.05 
0.05 
0.02 
0.02 
0.01 
0.01 
0.01 
0.68 
0.65 
0.62 
0.60 
0.59 
0.56 
0.54 
0.50 
0.50 
0.49 
0.45 
0.36 
0.34 
0.29 
0.29 
0.26 
0.25 
0.24 
0.24 
0.24 
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Table 3.3: Relative density, frequency, dominance and Important Value Index of tree 
species in Lagerstroemia-Holarrhena-Mallotus vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
Tree species 
Lagerstroemia parviflora Roxb. 
Holarrhena antidysenterica Wall, ex DC. 
Mallotus philippensis Mueli-Arg. 
Shorea robusta Gaertn. f 
Cassia fistula L. 
Ziziphus oxyphylla Edgew. 
Ehretia laevis Roxb. 
Desmodium oogeinense (Roxb.) Ohashi 
Diospyros tomentosa Roxb. 
Cordia myxa auct pi. non. L. 
Milletia auriculala Baker ex. Brandis 
Terminalia alata Heyne ex Roth. 
Albiziaprocera (Roxb.) Benth. 
Sizygium cumini (L.) Skeels 
Bauhinia malabarica Roxb. 
Bauhinia variegata L. 
Gardenia turgida Roxb. 
Rel. 
den. 
19.52 
25.50 
23.11 
3.19 
10.76 
4.78 
3.98 
0.80 
1.59 
1.59 
1.59 
0.40 
0.80 
0.40 
0.80 
0.80 
0.40 
Rel. 
Freq. 
16.67 
15.38 
14.10 
7.69 
12.82 
6.41 
3.85 
2.56 
3.85 
3.85 
3.85 
1.28 
2.56 
1.28 
1.28 
1.28 
1.28 
Rel. 
Dom. 
16.98 
8.61 
8.52 
33.10 
15.80 
1.86 
3.15 
3.14 
0.97 
0.94 
0.46 
3.99 
0.30 
1.34 
0.23 
0.20 
0.42 
IVI 
53.17 
49.50 
45.73 
43.98 
39.37 
13.05 
10.98 
6.50 
6.41 
6.38 
5.90 
5.67 
3.67 
3.02 
2.31 
2.28 
2.11 
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Table 3.4: Relative density, frequency, dominance and Important Value Index of tree 
species in Lagerstroemia-Cassia-Acacia vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Tree species 
Lagerstroemia parviflora Roxb. 
Cassia fistula L. 
Milletia auriculata Baker ex. Brandis 
Acacia catechu (L.F.) Willd. 
Diospyros tomentosa Roxb. 
Terminalia alata Heyne ex Roth. 
Bauhinia variegata L. 
Ziziphus oxyphylla Edgew. 
Mallotus philippensis Muell-Arg. 
Holarrhena antidysenterica Wall, ex DC. 
Ehretia laevis Roxb. 
Shorea robusta Gaertn. f. 
Anogeissus latifolia (Roxb. ex DC.) Bedd. 
Emblica officinalis Gaertn. 
Randia sp. 
Butea monosperma (Lamk.) Taubert 
Buchanania lanzan Spr. 
Bauhinia malabarica Roxb. 
Rel. 
den. 
50.24 
13.66 
8.78 
3.41 
3.90 
1.95 
3.41 
3.41 
2.93 
1.95 
1.46 
0.98 
0.49 
0.98 
0.98 
0.49 
0.49 
0.49 
Rel. 
Freq. 
23.68 
18.42 
6.58 
5.26 
7.89 
3.95 
7.89 
6.58 
3.95 
3.95 
2.63 
1.32 
1.32 
1.32 
1.32 
1.32 
1.32 
1.32 
Rel. 
Dom. 
42.75 
19.71 
1.46 
7.21 
3.95 
9.71 
2.16 
2.50 
0.50 
0.55 
1.70 
3.01 
2.08 
0.71 
0.44 
0.76 
0.70 
0.10 
IVI 
116.67 
51.79 
16.82 
15.89 
15.74 
15.61 
13.47 
12.50 
7.37 
6.45 
5.79 
5.30 
3.88 
3.00 
2.73 
2.57 
2.50 
1.90 
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Table 3.5: Relative density, frequency, dominance and Important Value Index of tree 
species in Haplophragma-Mallotus-Tectona vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Tree species 
Haplophragma adenophyllum P. Dop 
Mallotusphilippensis Muell-Arg. 
Tectona grandis L.f 
Acacia catechu (L.F.) Willd. 
Cassia fistula L. 
Feronia limonia (L.) Swingle 
Aegle marmelos Correa ex Roxb. 
Ehretia laevis Roxb. 
Holoptelea integrifolia Planch 
Erythrina suberosa Roxb. 
Rel. 
den. 
73.20 
6.19 
7.22 
2.06 
2.06 
3.09 
2.06 
2.06 
1.03 
1.03 
Rel. 
Freq. 
26.09 
13.04 
13.04 
8.70 
8.70 
8.70 
8.70 
4.35 
4.35 
4.35 
Rel. 
Dom. 
61.42 
5.74 
4.07 
10.13 
6.36 
2.65 
1.72 
4.93 
1.78 
1.20 
IVI 
160.70 
24.97 
24.33 
20.89 
17.12 
14.44 
12.48 
11.34 
7.16 
6.58 
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Table 3.6: Relative density, frequency, dominance and Important Value Index of tree 
species in Shorea-Terminalia-Cassia vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
Tree species 
Shorea robusta Gaertn. f. 
Terminalia alata Heyne ex Roth. 
Cassia fistula L. 
Lagerstroemia parviflora Roxb. 
Mallotus philippensis Muell-Arg. 
Buchanania lanzan Spr. 
Sizygium cumini (L.) Skeeis 
Anogeissus lalifolia (Roxb. ex DC.) Bedd. 
Desmodium oogeinense (Roxb.) Ohashi 
Ehretia laevis Roxb. 
Holarrhena antidysenterica Wall, ex DC. 
Semecarpus anacardium L.f. 
Tectona grandis L.f. 
Diospyros tomentosa Roxb. 
Bauhinia vahlii Wight & Am. 
Nyctanthes arbor-trisris L. 
Emblica officinalis Gaertn. 
Bauhinia variegata L. 
Adina cordifolia Benth. & Hook. 
Stereospermum chelonoides (L.F.) DC. 
Miliusa velutina (Dunal) Hook. & Thorn. 
Sterculia suaveolans (Roxb.) Dc. 
Lannea coromandelica (Houtt) Merr. 
Hymenodictyon excelsum Wall. 
Rel. 
den. 
55.58 
4.94 
8.57 
8.31 
2.86 
2.08 
1.82 
1.30 
1.04 
1.30 
1.04 
1.04 
1.82 
0.78 
1.04 
0.78 
0.52 
0.52 
0.26 
0.52 
0.52 
0.26 
0.26 
0.26 
Rel. 
Freq. 
32.00 
8.57 
10.29 
10.29 
4.57 
4.00 
2.29 
2.86 
2.29 
2.29 
2.29 
1.71 
1.14 
1.7! 
1.14 
1.14 
1.14 
1.14 
0.57 
0.57 
0.57 
0.57 
0.57 
0.57 
Rel. 
Dom. 
76.52 
9.05 
2.71 
2.72 
0.30 
0.87 
1.94 
1.42 
0.42 
0.12 
0.04 
0.44 
0.19 
0.42 
0.11 
0.06 
0.17 
0.06 
0.77 
0.19 
0.16 
0.30 
0.26 
0.22 
IVI 
164.11 
22.55 
21.57 
21.32 
7.73 
6.94 
6.04 
5.57 
3.74 
3.71 
3.36 
3.19 
3.16 
2.92 
2.29 
1.99 
1.84 
1.72 
1.61 
1.28 
1.25 
1.13 
1.09 
1.05 
25 Mitragynaparviflora (Roxb.) Korth. 0.26 0.57 0.14 0.97 
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26 
27 
28 
29 
30 
3] 
32 
33 
34 
Flacourtia indica (N. Burman) Merril 
Erythrina suberosa Roxb. 
Madhuca indica J.F. Gmel. 
Elaeodendron glaucum Pers. 
Cordia myxa auct pi. non. L. 
Haplophragma adenophyllum P. Dop 
Milletia auriculata Baker ex. Brandis 
Ziziphus oxyphylla Edgew. 
Randia sp. 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.57 
0.57 
0.57 
0.57 
0.57 
0.57 
0.57 
0.57 
0.57 
0.10 
0.09 
0.08 
0.03 
0.03 
0.02 
0.02 
0.01 
0.01 
0.93 
0.92 
0.91 
0.87 
0.86 
0.85 
0.85 
0.85 
0.84 
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Table 3.7: Relative density, frequency, dominance and Important Value Index of tree 
species in Shorea-Mai lotus-Ehretia vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Tree species 
Shorea robusta Gaertn. f 
Mallotus philippensis Muell-Arg. 
Ehretia laevis Roxb. 
Terminalia alata Heyne ex Roth. 
Sizygium cumini (L.) Skeels 
Milletia auriculata Baker ex. Brandis 
Lagerstroemia parviflora Roxb. 
Cassia fistula L. 
Anogeissus latifolia (Roxb. ex DC.) Bedd. 
Desmodium oogeinense (Roxb.) Ohashi 
Adina cordifolia Benth. & Hook. 
Schleichera oleosa (Lour.) Oken. 
Lannea coromandelica (Houtt.) Merr. 
Ardisia solanacea Roxb. 
Terminalia bellirica (Gaertn.) Roxb. 
Wrightia tomentosa Roem. & Schult. 
Sterculia suaveolans (Roxb.) Dc. 
Phoebe lanceolata (Nees) Nees 
Flacourtia indica (N. Burman) Merril 
Garuga pinnata Roxb. 
Litsea glutinosa (Lour.) Robinson 
Mitragynaparviflora (Roxb.) Korth. 
Bauhinia malabarica Roxb. 
Holarrhena antidysenterica Wall, ex DC. 
Cordia myxa auct pi. non. L. 
Rel. 
den. 
47.04 
33.87 
3.76 
1.34 
3.23 
1.61 
1.08 
1.08 
0.81 
0.81 
0.81 
0.54 
0.27 
0.81 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
Rel. 
Freq. 
25.93 
25.93 
8.33 
4.63 
5.56 
4.63 
2.78 
2.78 
2.78 
1.85 
0.93 
1.85 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
0.93 
Rel. 
Dom. 
78.61 
6.33 
0.68 
5.34 
2.38 
0.13 
0.88 
0.34 
0.41 
0.60 
1.41 
0.49 
0.98 
0.13 
0.47 
0.31 
0.20 
0.09 
0.05 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
IVI 
151.58 
66.12 
12.77 
11.31 
11.17 
6.37 
4.73 
4.20 
3.99 
3.26 
3.14 
2.88 
2.17 
1.86 
1.66 
1.50 
1.40 
1.29 
1.24 
1.23 
1.23 
1.23 
1.22 
1.22 
1.21 
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Table 3.8: Relative density, frequency, dominance and Important Value Index of tree 
species in Shorea-Mallotus-Terminalia vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Tree species 
Shorea robusta Gaertn. f 
Mallotus philippensis Muell-Arg. 
Terminalia data Heyne ex Roth. 
Sizygium cumini (L.) Skeels 
Pinus roxhurghii Sargent 
Buchanania lanzan Spr. 
Cassia fistula L. 
Desmodium oogeinense (Roxb.) Ohashi 
Lagerstroemia parviflora Roxb. 
Ehretia laevis Roxb. 
Kydia calycina Roxb. 
Semecarpus anacardium L.f 
Butea monosperma (Lamk.) Taubert 
Acacia catechu (L.F.) Willd. 
Adina cordifolia Benth. & Hook. 
Schleichera oleosa (Lour.) Oken. 
Sizygium operculatum (Roxb.) Niedenzu 
Securinega virosa (Roxb. Ex Willd.) Baill 
Bauhinia malabarica Roxb. 
Holarrhena antidysenterica Wall, ex DC. 
ReL 
den. 
81.24 
8.70 
2.06 
2.29 
0.69 
0.69 
0.69 
0.46 
0.46 
0.46 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
Rel. 
Freq. 
36.36 
18.18 
7.95 
9.09 
3.41 
3.41 
3.41 
2.27 
2.27 
2.27 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
ReL 
Dom. 
88.52 
1.29 
4.23 
0.44 
2.28 
1.07 
0.12 
0.49 
0.19 
0.04 
0.62 
0.13 
0.12 
0.10 
0.10 
0.07 
0.06 
0.04 
0.04 
0.03 
IVI 
206.12 
28.17 
14.24 
11.81 
6.38 
5.17 
4.21 
3.22 
2.92 
2.77 
1.98 
1.50 
1.48 
1.47 
1.47 
1.44 
1.43 
1.41 
1.41 
1.40 
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Table 3.9: Relative density, frequency, dominance and Important Value Index of tree 
species in Mallotus-Shorea-Adina vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Tree species 
Mallotusphilippensis Muell-Arg. 
Shorea robusta Gaertn. f. 
Terminalia alata Heyne ex Roth. 
Adina cordifolia Benth. & Hook. 
Sizygium cumini (L.) Skeels 
Cassia fistula L. 
Holoptelea integrifolia Planch 
Casearia tomentosa Roxb. 
Miliusa velutina (Dunal) Hook. & Thom. 
Lannea coromandelica (Houtt.) Merr. 
Ehretia laevis Roxb. 
Aegle marmelos Correa ex Roxb. 
Schleichera oleosa (Lour.) Oken. 
Garugapinnata Roxb. 
Cordia myxa auct pi. non. L. 
Desmodium oogeinense (Roxb.) Ohashi 
Holarrhena antidysenterica Wall, ex DC. 
Terminalia bellirica (Gaertn.) Roxb. 
Ficus rumphii Blume 
Feronia limonia (L.) Swingle 
Lagerstroemia parviflora Roxb. 
Emhlica officinalis Gaertn. 
Acer oblongum Wall. 
Phoebe lanceolata (Nees) Nees 
Milletia auriculata Baker ex. Brandis 
Rel. 
den. 
47.12 
5.75 
2.57 
3.18 
6.24 
4.90 
0.98 
1.59 
1.96 
0.73 
1.59 
1.47 
0.61 
0.61 
1.35 
0.86 
0.98 
0.37 
0.24 
0.86 
0.86 
0.61 
0.49 
1.35 
0.98 
Rel. 
Freq. 
20.69 
8.33 
4.02 
3.45 
4.02 
7.18 
1.72 
2.59 
2.59 
1.44 
2.87 
2.30 
1.44 
0.57 
1.44 
2.01 
2.01 
0.86 
0.57 
2.01 
1.72 
1.44 
1.15 
0.86 
1.44 
Rel. 
Dom. 
12.60 
17.71 
11.80 
11.49 
6.33 
4.21 
4.62 
1.65 
1.04 
3.07 
0.71 
1.17 
1.82 
2.68 
0.95 
0.77 
0.61 
2.06 
2.32 
0.20 
0.47 
0.88 
1.18 
0.50 
0.12 
IVI 
80.41 
31.80 
18.39 
18.12 
16.60 
16.29 
7.33 
5.83 
5.58 
5.24 
5.17 
4.94 
3.87 
3.87 
3.74 
3.64 
3.60 
3.29 
3.14 
3.06 
3.06 
2.93 
2.82 
2.70 
2.53 
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26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4] 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
Murraya koenigii (L) Spreng. 
Anogeissus latifolia (Roxb. ex DC.) Bedd. 
Sapium insigne (Royle) Benth. ex Hook.f. 
Ficus semicordala Buch-Hatn. ex Sm. 
Tectona grandis L.f. 
Helicteres isora L. 
Randia sp. 
Ziziphus oxyphylla Edgew. 
Lagerstroemia sp. 
Semecarpus anacardium L.f. 
Terminalia chebula Retz. 
Bridelia verrucosa Haines 
Bauhinia variegata L. 
Haplophragma adenophyllum P. Dop 
Mangifera indica L. 
Albizia procera (Roxb.) Benth. 
Sterculiapallens Wall, ex King. 
Hymenodictyon excelsum Walt. 
Oroxylwn indicum (L.) Kurtz 
Bauhinia vahlii Wight & Am. 
Toona ciliata Roem. 
Kydia calycina Roxb. 
An tides ma acidum Retz 
Bombax ceiba L. 
Sterculia suaveolans (Roxb.) Dc. 
Madhuca indica J.F. Gmei. 
Grewia optiva Drumm. 
Woodfordiafruiticosa (L.) Kurz 
0.86 
0.49 
0.49 
0.37 
0.61 
0.73 
0.49 
0.61 
0.37 
0.24 
0.24 
0.37 
0.49 
0.37 
0.24 
0.37 
0.24 
0.24 
0.24 
0.49 
0.24 
0.24 
0.24 
0.12 
0.12 
0.12 
0.24 
0.24 
1.44 
0.86 
0.86 
0.86 
0.86 
0.86 
0.86 
0.86 
0.86 
0.57 
0.57 
0.86 
0.86 
0.86 
0.29 
0.29 
0.29 
0.57 
0.57 
0.29 
0.57 
0.57 
0.57 
0.29 
0.29 
0.29 
0.29 
0.29 
0.09 
0.92 
0.69 
0.58 
0.33 
0.07 
0.30 
0.14 
0.35 
0.75 
0.72 
0.25 
0.09 
0.13 
0.72 
0.39 
0.44 
0.13 
0.08 
0.13 
0.07 
0.03 
0.01 
0.35 
0.35 
0.34 
0.05 
0.02 
2.38 
2.27 
2.04 
1.81 
1.81 
1.66 
1.65 
1.61 
1.58 
1.57 
1.54 
1.48 
1.45 
1.36 
1.25 
1.04 
0.97 
0.95 
0.90 
0.90 
0.89 
0.85 
0.83 
0.76 
0.76 
0.74 
0.59 
0.55 
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54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
(^(^ 
Acacia catechu (L.F.) Willd. 
Trewia nudiflora L. 
Grewia elastica Royle 
Litsea glutinosa (Lour.) Robi 
Ziziphus mauritiana Lamk. 
inson 
Flacourtia indica (N. Burman) Merril 
Embelia rohusta Roxb. 
Nyctanthes arbor-trisris L. 
Bauhinia malabarica Roxb. 
Premna mucronata Roxb. 
Erythrina suberosa Roxb. 
Pueraria tuberosa (Roxb. ex 
Shorea robusta Gaertn. f. 
Willd.) DC. 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.14 
0.09 
0.08 
0.07 
0.04 
0.03 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.55 
0.50 
0.49 
0.48 
0.45 
0.44 
0.43 
0.43 
0.43 
0.42 
0.42 
0.42 
0.42 
Chapter 3 Habitat Composition and Structure 38 
Table 3.10: Relative density, frequency, dominance and Important Value Index of tree 
species in Mallotus-Shorea-Lagerstroemia vegetation community 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Tree species 
Mallotus philippensis Muell-Arg. 
Shorea robusta Gaertn. f 
Lagerstroemia parviflora Roxb. 
Cassia fistula L. 
Ehretia laevis Roxb. 
Terminalia alata Heyne ex Roth. 
Holoptelea integrifolia Planch 
Ficus bengalensis L. 
Cordia myxa auct pi. non. L. 
Milletia auriculata Baker ex. Brandis 
Terminalia bellirica (Gaertn.) Roxb. 
Holarrhena antidysenterica Wall, ex DC. 
Schleichera oleosa (Lour.) Oken. 
Miliusa velutina (Dunal) Hook. & Thom. 
Hymenodictyon excelsum Wall. 
Sapium insigne (Royle) Benth. ex Hook.f 
Sizygium cumini (L.) Skeels 
Murraya koenigii (L) Sprang. 
Acacia catechu (L.F.) Willd. 
Lannea coromandelica (Houtt) Merr. 
Feronia limonia (L.) Swingle 
Garuga pinnata Roxb. 
Elaeodendron glaucum Pars. 
Bauhinia variegata L. 
Ziziphus oxyphylla Edgew. 
Rel. 
den. 
65.38 
6.63 
2.79 
2.92 
3.32 
1.06 
1.33 
0.27 
1.99 
1.72 
0.40 
1.19 
1.06 
0.93 
0.27 
0.53 
0.53 
0.80 
0.53 
0.40 
0.53 
0.27 
0.27 
0.27 
0.53 
Rel. 
Freq. 
22.69 
10.65 
6.02 
6.02 
6.02 
3.24 
1.85 
0.93 
2.78 
4.63 
0.93 
2.78 
2.31 
2.78 
0.93 
1.39 
1.85 
1.85 
1.39 
0.93 
1.39 
0.93 
0.93 
0.93 
0.93 
Rel. 
Dom. 
20.41 
29.43 
5.20 
3.73 
1.41 
5.01 
5.86 
6.14 
2.12 
0.30 
4.99 
1.30 
1.19 
0.70 
2.16 
1.32 
0.40 
0.12 
0.78 
1.05 
0.15 
0.74 
0.49 
0.41 
0.11 
IVI 
108.48 
46.71 
14.01 
12.67 
10.74 
9.31 
9.04 
7.34 
6.88 
6.66 
6.31 
5.27 
4.57 
4.41 
3.35 
3.24 
2.79 
2.77 
2.70 
2.38 
2.07 
1.93 
1.68 
1.60 
1.57 
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26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
Tectona grandis L.f. 
Grewia elastica Royle 
Litsea glutinosa (Lour.) Robinson 
Bauhinia vahlii Wight & Am. 
Adina cordifolia Benth. & Hook. 
Albizia odoratissima (L.f.) Benth. 
Murraya paniculata (L.) Jacq. 
Semecarpus anacardium L.f. 
Lagerstroemia sp. 
Unidentified 
Terminalia chebula Retz. 
Sterculia suaveolans (Roxb.) DC. 
Kydia calycina Roxb. 
Desmodium oogeinense (Roxb.) Ohashi 
Diospyros tomentosa Roxb. 
Haplophragma adenophyllum P. Dop 
Butea monosperma (Lamk.) Taubert 
Gardenia lurgida Roxb. 
Erythrina suberosa Roxb. 
Aegle marmelos Correa ex Roxb. 
Pueraria tuberosa (Roxb. ex Willd.) DC. 
Bauhinia malabarica Roxb. 
Casearia tomentosa Roxb. 
Mitragynaparviflora (Roxb.) Korth. 
0.53 
0.27 
0.40 
0.27 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.93 
0.93 
0.93 
0.93 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.46 
0.11 
0.28 
0.13 
0.23 
0.77 
0.36 
0.35 
0.33 
0.28 
0.26 
0.20 
0.19 
0.18 
0.16 
0.14 
0.11 
0.10 
0.08 
0.08 
0.06 
0.02 
0.02 
0.02 
0.01 
1.56 
1.47 
1.45 
1.42 
1.37 
0.95 
0.94 
0.92 
0.87 
0.86 
0.80 
0.78 
0.77 
0.75 
0.74 
0.71 
0.70 
0.68 
0.67 
0.65 
0.62 
0.62 
0.61 
0.61 
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Table 3.11: Mean tree density (in Iia), number of tree species and percentage of sampled 
area among different vegetation communities in Rajaji-Corbett corridor 
vc 
] 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Mean tree density (SE) 
385.9±38.3 
238.7 ±11.2 
534.6 ±46.0 
359.2 ±31.6 
514.9 ±23.9 
215.7±11.7 
423.1 ±23.1 
425.6 ±23.7 
346.1 ±11.7 
490.3 ±18.2 
No. of tree species 
20 
72 
17 
18 
10 
34 
25 
20 
66 
49 
"/o of sampled area 
3.7 
34.8 
3.3 
3.9 
1.3 
12.7 
6.1 
7.0 
16.4 
10.7 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = 
Lagerstroemia-Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = 
Haplophragma-Mallotus-Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-
Mallotus-Ehretia, VC8 = Shorea-Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, 
VCIO = Mallotus-Shorea-Lagerstroemia 
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Table 3.12: Species richness, evenness and diversity in the plant communities in Rajaji-
Corbett corridor 
vc 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
No. of plots 
17 
159 
15 
18 
6 
58 
28 
32 
75 
49 
No. of 
individuals 
206 
1184 
235 
203 
97 
386 
372 
441 
815 
739 
Species 
Diversity 
1.0 
3.5 
2.0 
1.9 
1.1 
1.9 
1.6 
0.9 
2.6 
1.7 
Species 
richness 
3.2 
10.2 
3.1 
3.2 
2.0 
5.7 
4.1 
3.1 
9.9 
7.0 
Species 
Evenness 
0.4 
0.8 
0.7 
0.6 
0.5 
0.5 
0.5 
0.3 
0.6 
0.5 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = 
Lagerstroemia-Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = 
Haplophragma-Mallotus-Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-
Mallotus-Ehretia, VC8 = Shorea-Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, 
VCIO = Mallotus-Shorea-Lagerstroemia 
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CHAPTER 4; ABUNDANCE AND DISTRIBUTION OF TIGER PREY SPECIES 
4.1 Introduction 
The size of tiger home ranges can vary from about 20 to over 400 km^ depending on 
the density and availability of prey (Smith et al. 1987; Seidensticker & McDougal 
1993; Miquelle et al. 1995). Continued depletion of prey population and fragmentation 
of natural habitat, apart from poaching, were among major factors that led to the 
present plight of tigers in wild (Karanth & Stith 1999). Study on prey distribution and 
abundance in the corridor area is important for its flinctionality with respect to tiger. A 
low density of prey in higher weight classes can restrict the distribution of tiger 
(Ramakrishnan et al. 1999). Habitat selection by ungulates may be considered as the 
process by which the individual animal achieves a spatial distribution within the 
landscape such that it is able to optimize its requirements for life (Harris & Kangas 
1988). Abundance and distribution of ungulates in the habitat might be explained as the 
result of physiological and behavioral adaptations to particular habitat characteristics. 
Such factors are their tendency to remain in a particular area due to site fidelity (Smith 
1976; Shields 1983; White & Garrot 1990; Wauters et al. 2001; Selonen & Hanski 
2003), distribution of required resources (Bergerud 1974) and presence of other animals 
such as mates, competitors, predators etc. (Wauters et al. 2000). Availability of 
resources for ungulates is generally linked to certain habitat types. With this 
background it was decided to carry out study on the abundance and distribution of tiger 
prey species with in the corridor area, so that functionality of corridor may be 
established. In this chapter efforts were made to collect and analyze data on tiger prey 
species (mainly wild ungulates and domestic livestock) abundance and distribution and 
the same have been summarized in the following sections of this chapter. 
4.2 Methodology 
For abundance and distribution of tiger prey species data was collected as follows 
4.2.1 Data collection 
Data collection, in order to estimate abundance and to understand distribution of tiger 
prey species (wild ungulates and livestock) were carried out along the pre established 
network of transects as explained in Chapter 3. Presence of pellet groups was 
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considered as an index of animal occupancy. Pellet groups were identified to their 
species and their numbers were enumerated in a 20*2 m nested plots laid at an interval 
of 250 m along transect. All pellet groups which were intact were counted. In case 
where a pellet group was either partially disintegrated or totally disintegrated were not 
considered. Habitat characteristics and various habitat parameters were recorded in 
order to establish relationship between presence and abundance of tiger prey species 
with that of habitat parameters. These habitat parameters were recorded in a way which 
has been described in previous Chapter 3. 
4.2.2 Data Analysis 
Pellet group density of tiger prey species were calculated by dividing the number of 
pellet groups of a species with that of plot area. Pellet group densities were calculated 
at each sampling plot, and then mean pellet group densities were calculated separately 
for different vegetation communities. Standard error of the mean pellet group densities 
was also calculated. Kruskal Wallis one way ANOVA (Zar 1984) was performed using 
SPSS 13.0, to see the differences in pellet groups/dung density of tiger prey species 
among different vegetation communities. 
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4.3 Results 
Data on abundance and distribution of wild ungulate species and domestic livestock 
which forms the major prey base of tiger in the study area was gathered on 463 
sampling plots placed along 51 transects of total length 103 km. Species wise mean 
pellet group densities among different vegetation communities are summarized below. 
4.3.1 Mean pellet group densities of wild ungulate species 
Pellet group data of all wild ungulate species those formed major prey base of tiger 
were pooled and mean pellet group densities were calculated among different 
vegetation communities. Mean pellet group density was found maximum (1375 ± 202) 
in Lagerstroemia-Holarrhena-Mallotus community. It was followed by Mallotus-
Shorea-Lagerstroemia (994 ± 174), Mallotus-Shorea-Adina (901 ± 175), 
Lagerstroemia-Cassia-Acacia (833 ± 169) and the lowest was in Tectona-Mallotus-
Bombax community (430 ± 240). Mean pellet group densities of wild ungulate species 
along with standard error are presented in Figure 4.1. The differences in mean pellet 
group density among different vegetation communities were significant {-f = 23.1, N = 
463,df=9, P<0.01). 
4.3.2 Mean pellet group density of Chital {Axis axis) among different vegetation 
communities 
Mean pellet group density of chital differed among different vegetation communities. It 
was highest (575 ± 119) in Shorea-Mallotus-Terminalia and the lowest (83.3 ± 60.6) 
was in Lagerstroemia-Cassia-Acacia community. Mean pellet group density of chital 
along with standard error is summarized in Figure 4.2. The differences in the mean 
pellet group density of chital were significant {f = 46.4, N = 463, df = 9, P < 0.01). 
4.3.3 Mean pellet group density of sambar {Cervus unicolor) among different 
vegetation communities 
Mean pellet group density of sambar showed significant differences between vegetation 
communities {f = 39.7, N = 463, df = 9, p < 0.01). Mean pellet groups density of 
sambar was highest (946 ± 168) in Lagerstroemia-Holarrhena-Mallotus community and 
it was followed by Lagerstroemia-Cassia-Acacia (736 ± 136), Mallotus-Shorea-
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Lagerstroemia (556 ± 89), Mallotus-Shorea-Adina (503 ± 74) and the lowest (194 ± 
113) was in Tectona-Mallotus-Bombax community. Mean pellet group density of 
sambar among different vegetation communities are summarized in Figure 4.3. 
4.3.4 Mean pellet group density of muntjac (Muntiacus muntjac) among different 
vegetation communities 
Mean pellet group density of muntjac among different vegetation type showed 
differences, however these differences were not significant (x^  = 3.2, n - 463, df = 9, p 
> 0.05). The highest mean pellet group density was found in Shorea-Terminalia-Cassia 
community and it was (79.0 ± 40.6). In Haplophragma-Mallotus-Tectona community, 
pellet group of muntjac was not recorded. More or less similar values of mean pellet 
group densities were found in Mallotus-Shorea-Lagerstroemia (56 ± 19), Tectona-
Mallotus-Bombax (56 ± 32), Shorea-Cassia-Anogeissus (55 ± 13) and Lagerstroemia-
Holarrhena-Mallotus (53 ± 38). The lowest pellet group density 13 ± 13 was recorded 
in Lagerstroemia-Cassia-Acacia community (Figure 4.4). 
4.3.5 Mean dung pile density of wild pig {Sus scrofa) among different vegetation 
communities 
The data on mean dung density of wild pig showed that the species distribution was 
restricted to seven out often vegetation communities and the dung density values were 
comparatively much lower than the other ungulate species present in the corridor area. 
The highest dung density (45 ± 33) was in Shorea-Mallotus-Terminalia community and 
it was followed by Lagerstroemia-Holarrhena-Mallotus and Mallotus-Shorea-
Lagerstroemia (35 ±21) and (35 ± 35), respectively. In other vegetation communities 
mean dung densities were much lower and they were (21 ± 14) in Shorea-Terminalia-
Cassia, (12 ± 7) in Shore-Cassia-Anogeissus and 8 ± 8 in case of Shorea-Mallotus-
Acacia (Figure 4.5). There were no significant differences {f = 4.5, N = 463, df = 9, P 
< 0.05) in wild pig dung densities among different habitat types. 
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4.3.6 Mean pellet group density of goral {Naemorhedus goral) among different 
vegetation communities 
Mean pellet group density values of goral revealed that its distribution was restricted to 
only in four vegetation communities. The highest mean pellet group density (74 ± 54) 
was recorded in Shorea-Terminalia-Cassia community was less than half of it (30 ± 30) 
was recorded in Shorea-Mallotus-Terminalia. Rest two communities; Shorea-Cassia-
Anogeissus, Mallotus-Shorea-Adina had much lower mean pellet group densities of 
goral and they werel7 ± 4 and 3 ± 3, respectively (Figure 4.6). The differences in mean 
pellet group density of goral among different vegetation communities were not 
significant {f = 9.2, N = 463, df = 9, P > 0.05). 
4.3.7 Mean pellet group/dung pile densities of domestic ungulates among different 
vegetation communities 
Pooled data of mean pellet group/dung density of all the domestic ungulates present in 
the corridor area showed significant differences between different vegetation 
communities (x^  = 16.9, N = 463, df = 9, P < 0.05). Mean pellet groups/dung density 
(no./ha ± SE) of domestic ungulates was highest (430.6 ± 155.0) in Lagerstroemia-
Cassia-Acacia community and it was lowest (125 ± 123) in Tectona-Mallotus-Bombax. 
Dung pile/pellet group of domestic ungulate species was not recorded in 
Haplophragma-Mallotus-Tectona community. Mean pellet group/dung densities in at 
least four vegetation communities were more or less similar and ranged between 289 ± 
68 to 284 ± 36. Mean pellet group/dung density of domestic ungulate species among 
different vegetation communities are summarized in Figure 4.7. 
4.3.8 Mean dung pile densities of buffalo among different vegetation communities 
Dung densities of buffalo showed significant differences between different vegetation 
communities (^ = 23.4, N = 463, df = 9, P < 0.01). Mean dung density (no./ha ± SE) 
of buffalo was highest (430.6 ± 155.0) in Lagerstroemia-Cassia-Acacia community and 
it was followed by Mallotus-Shorea-Lagerstroemia (285 ± 68), Lagerstroemia-
Holarrhena-Mallotus (250 ± 125) and lowest in case of Shorea-Mallotus-Terminalia 
(83 ± 61). Dung pile was absent in Haplophragma-Mallotus-Tectona. Dung density of 
buffalo in different vegetation communities are summarized in Figure 4.8. 
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4.3.9 Mean dung pile densities of cow among different vegetation communities 
Mean dung density of cow showed no significant differences between different 
vegetation communities {f = 7.4, n = 463, df = 9, p > 0.05). Mean dung density (no./ha 
± SE) of cow was liigiiest (35.1 ± 17.1) in Lagerstroemia-Holarrhena-Mallotus 
community and lowest in Mallotus-Shorea-Lagerstroemia and it was 15 ± 15. Dung 
pile was absent in four vegetation communities. Dung density of cow in different 
vegetation communities are summarized in Figure 4.9. 
4..3.10 Mean pellet group densities of goat/sheep among different vegetation 
communities 
Mean pellet group density (no./ha ± SE) of goat/sheep differed among different 
vegetation communities. It was found highest (196.4 ± 96.5) in Shorea-Mallotus-
Ehretia community and it was followed by Shorea-Cassia-Anogeissus (98 ± 19), 
Shorea-Terminalia-Cassia (92 ± 60) and lowest was in Lagerstroemia-Holarrhena-
Mallotus (18 ± 18). Pellet group of goat/sheep was not recorded in two vegetation 
communities; Lagerstroemia-Cassia-Acacia, Haplophragma-Mallotus-Tectona. Pellet 
group density of goat/sheep showed significant differences between different 
vegetation communities {f = 20.2, N = 463, df = 9, P < 0.05). Pellet group density of 
goat/sheep in different vegetation communities are summarized in Figure 4.10. 
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4.4 Discussion 
Pellet counts have been the most widely used index, typically measuring relative 
abundance over time or across different habitat or vegetation types (Wolff 1980; Orr & 
Dodds 1982; Wolfe et al. 1982; Litvaitis et al. 1985). Indirect indices are easier and 
less expensive to implement at large scale. It was assumed that pellet group/dung was 
deposited most heavily in those places in which the ungulates spend greater part of their 
time. Thus pellet group density would usually vary considerably between different 
vegetation types (Van Etten 1959). The same was found true during present study as 
well where different prey species showed considerable variance in mean pellet group 
densities across different vegetation types. The data on mean pellet group densities of 
chital and sambar revealed that both these species were distributed throughout the 
corridor in varying densities across different vegetation communities. These variations 
in the densities among different vegetation communities may be due to the differences 
in habitat characters, availability of food and water. Mean pellet group densities of 
muntjac were also recorded differentially between different vegetation communities 
except in case of Haplophragma-Mallotus-Tectona community where the presence of 
species was not recorded. The reason for non occupant for muntjac may be due the fact 
that this community occurred mainly on flat terrain adjoining human habitation. 
Muntjac is known to prefer hilly terrain and is a cryptic species. Wild pig was also 
absent in three of the ten vegetation communities though wild pig is known to be 
distributed almost in every area with in its distributional range and analysis of 
distribution pattern of wild pig as evident from the mean dung density across different 
vegetation communities revealed that the species either absent or occurred in low 
densities in communities where forest stand was mature and occupied by larger trees 
with closed canopy offering little or no under growth. Pellet groups of goral were 
recorded only from four out of ten communities. Goral being a small sized ungulate 
depends on resource-defense to sustain its ecological needs (Soma 1989) and occurs 
only along steep slopes therefore its disjunct distribution is expected. The differences in 
the density of domestic ungulates are simply a function of distance. 
One of the comparable studies on pellet group densities of tiger prey species was 
conducted in buffer zone of Corbett Tiger Reserve (CTR) by Khan et al. (2005). In this 
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study pellet group densities of chital, sambar, muntjac and wild pig were calculated. 
Floristically and geographically, the area of CTR resembles with that of the present 
study area however there were considerable differences in the pellet group densities of 
wild ungulates between the two areas. Pellet group densities as calculated during 
present study were much higher with that of as reported by Khan et al. (2005). 
However the pellet group densities were comparable as reported by Khan & Thakur 
(2008). 
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Figure 4.1: Mean pellet group/dung density (no./ha ± SE) of wild ungulates in 
different vegetation communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
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Figure 4.2; Mean pellet group density (in ha ± SE) of chital in different vegetation 
communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
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Figure 4.3: Mean pellet group density (no./ha ± SE) of sambar in different vegetation 
communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
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Figure 4.4: Mean pellet group density (no./ha ± SE) of muntjac in different vegetation 
communities of Rajaji-Corbett corridor 
VC] = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Maliotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
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Figure 4.5: Mean dung density (no./ha ± SE) of wild pig in diiferent vegetation 
communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
j|j*..«. , j | 
Chapter 4 Abundance and Distribution of Tiger Prey Species 55 
£• 
^ 
4 
% 
0 - ^ 
*s —• 
_• 
« 
a 
s 
140 
120 
100 
80 
60 
40 
2U 
n J L _i I i—1 La 
4 5 6 7 8 
Vegetation community 
9 10 11 
Figure 4.6: Mean pellet group density (no./ha ± SE) of goral in different vegetation 
communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
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Figure 4.7: Mean pellet group/dung density (no./ha ± SE) of domestic ungulates in 
different vegetation communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = Lagerstroemia-
HO'larrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Maliotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
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Figure 4.8: Mean dung density (no./ha ± SE) of buffalo in different vegetation 
communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
Chapter 4 Abundance and Distribution of Tiger Prey Species 58 
-^ 60 r 
UJ 
• | 40 -
« 
•o 
no 
3 
T3 
C 
15 
V 
30 I-
20 
10 
1 1 
1 r 
1 • 
r 1 1 
• 
1 1 1 1 
3 4 5 6 7 
Vegetation community (VC> 
10 
Figure 4.9; Mean dung density (no./ha ± SE) of cow in different vegetation 
communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
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Figure 4.10: Mean pellet group density (no./ha ± SE) of goat/sheep in different 
vegetation communities of Rajaji-Corbett corridor 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = Lagerstroemia-
Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = Haplophragma-Mallotus-
Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-Mallotus-Ehretia, VC8 = Shorea-
Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, VCIO = Mallotus-Shorea-Lagerstroemia 
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CHAPTER 5 HABITAT UTILIZATION PATTERN OF TIGER PREY SPECIES 
5.1 Introduction 
In the Rajaji-Corbett corridor, wild ungulates as well as domestic ungulates share the 
habitat. Coexisting ungulates tend to use their environment in different ways (Gordon 
1989b). Such ways of habitat use by grazing animals in different fashion are the 
expression of the strategies to resolve the conflict between their need for food and their 
intrinsic and extrinsic constraints (Illius & Gordon 1993). The habitats are complex 
entities and attribute a number of interdependent habitat variables. Use of the habitat by 
ungulates is in a way a collective response to the spatio-temporal variation of such 
interdependent habitat variables (Norman 1975). Therefore, estimation and 
quantification of various habitat variables affecting abundance and distribution pattern 
is vital for their successful management. Hence maintain the functionality of the 
corridor with reference to tiger. 
5.2 Methodology 
Data on habitat utilization pattern of prey species were collected as described follows 
5.2.1 Data collection 
Data on habitat parameters were recorded by establishing sample plots of vatying size 
along transect. Same transects were used as described in chapter 3. Canopy cover was 
estimated (ocular estimation) at four points around each sampling station. Mean 
percentage of canopy cover was calculated and recorded on the data sheets. 
In order to estimate shrub and sapling densities, a 5m radius circular plot was laid at an 
interval of 250 m along the pre established transects. Plant species were identified and 
their numbers were recorded. 
Ground cover estimation was carried out by laying a plot of 1x1 m in similar way as the 
circular plots for enumerating shrubs were laid. Data on dry leaf litter, green and dry 
grass cover, bare ground, herb cover and fern cover were recorded in terms of percent 
area covered by each. 
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Data on disturbance factors such as tree cutting and tree lopping was collected side by 
side while carrying out sampling of tree species as described in Chapter 3. 
Data on wild and domestic ungulate pellet group densities as summarized in Chapter 4 
were used in order to assess the relationship between ungulate densities and habitat 
variables as described above. 
5.2.2 Data analysis 
Data on habitat utilization were analyzed using availability and utilization proportions. 
Proportions of different vegetation communities were calculated from the field data 
collected while sampling different vegetation communities. The utilization proportions 
of various vegetation communities by different ungulate species were calculated from 
the data collected on pellet groups/dung. These proportions were used to construct 95 
% Bonferroni confidence intervals following Bayers et al. 1984. 
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5.3 Results 
Data on habitat utilization pattern of tiger prey species as analyzed using availability 
and utilization proportions as well as through correlation is presented under following 
sections. As discussed in chapter 3, ten different vegetation communities or habitat 
types were identified. It was hypothesized that each ungulate species will utilize 
different vegetation communities in proportion to their availability in the corridor area. 
In other words these proportions of availability will be the expected proportions of 
utilization by the ungulate species. Presence of pellet group/dung pile in a community 
was treated as an index of utilization. Under following sections habitat utilization 
pattern of each ungulate species is described.' 
5.3.1 Habitat utilization pattern of chital (Axis axis) 
The analysis of data revealed marked variation in utilization of different vegetation 
communities by chital. Three vegetation communities namely; Shorea-Cassia-
Anogeissus, Lagerstroemia-Cassia-Acacia and Mallotus-Shorea-Adina community 
were used proportionately more than the expected usage indicating preference. Shorea-
Mallotus-Ehretia and Shorea-Mallotus-Terminalia wre used proportionately less than 
their expected usage indicating avoidance. Rest of the vegetation communities were 
used in equal proportions of their expected usage indicating neither preference nor 
avoidance (Table 5.1). 
5.3.2 Habitat utilization pattern of sambar (Cervus unicolor) 
Out often, six vegetation communities were used in equal proportion to their expected 
usage by sambar. Two vegetation communities to which sambar showed preference 
were Tectona-Mallotus-Bombax and Shorea-Mallotus-Terminalia. Utilisation of 
Lagerstroemia-Holarrhena-Mallotus and Lagerstroemia-Cassia-Acacia vegegation 
communities were proportionately lower that expected usage. Expected and utilized 
proportion along with 95 percent Bonferroni confidence interval as calculated for 
sambar in ten different vegetation communities are presented in Table 5.2. 
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5.3.3 Habitat utilization pattern of muntjac {Muntiacus muntjac) 
Presence of muntjac was not recorded in Haplophragma-Mallotus-Tectona community. 
There were no differences in pattern of utilization among various vegetation 
communities. The muntjac utilized all the nine vegetation communities in proportion to 
the expected usage. Expected and utilized proportion along with 95 percent Bonferroni 
confidence interval as calculated for sambar in ten different vegetation communities are 
presented in Table 5.3. 
5.3.4 Habitat utilization pattern of wild pig {Sus scrofa) 
Data on presence of wild pig was not recorded from three vegetation communities viz; 
Tectona-Mallotus-Bombax, Lagerstroemia-Cassia-Acacia and Haplophragma-
Mallotus-Tectona. Two vegetation communities; Lagerstroemia-Holarrhena-Mallotus 
and Shorea-Mallotus-Ehretia were utilized less than the expected utilization, hence 
were avoided. Rest five communities were utilized in proportion to expected usage 
(Table 5.4). 
5.3.5 Habitat utilization pattern of goral {Naemorhedus goral) 
Data on pellet group of goral was recorded from four vegetation communities while 
goral signs were not present in six vegetation communities. Out of the four 
communities, two; Shorea-Cassia-Anogeissus and Shorea-Mallotus-Terminalia were 
utilized in proportion to the expected usage. Goral showed avoidance towards Shorea-
Terminalia-Cassia while preferred Mallotus-Shorea-Adina community (Table 5.5). 
5.3.6 Habitat utilization pattern of domestic ungulates 
Presence of buffalo was recorded in all the vegetation communities except in 
Haplophragma-Mallotus-Tectona. Out of the nine vegetation communities utilized, 
buffalo showed preference towards Shorea-Mallotus-Terminalia and avoidance towards 
Lagerstroemia-Cassia-Acacia. Rest of the vegetation communities were utilized in 
proportion to their expected usage (Table 5.6). 
Presence of cow was recorded only in six vegetation communities and did not showed 
preference towards any of the vegetation communities it utilized. Shorea-Mallotus-
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Ehretla community was utilized proportionately more than the expected usage while 
rest of the communities was utilized in proportion to the expected usage (Table 5.7). 
Goat/sheep utilized four communities in proportion to the expected usage while they 
were not present in Lagerstroemia-Cassia-Acacia and Haplophragma-Mallotus-Tectona 
community. Goat/sheep showed avoidance towards Shorea-Mallotus-Ehretia and 
utilized rest of the vegetation communities in higher proportions than the expected 
usage (Table 5.8). 
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5.4 Discussion 
As per the theory of natural selection, activities of an animal should lead towards 
maximizing fitness in terms of reproductive success. These activities mainly include 
acquisition of food, water, shelter, cover, ward off predators and parasites and search of 
suitable mate etc. Pyke (1983). Therefore an animal essentially has to occupy an area, 
where carrying out of all these activities is possible and viable in terms of energy gain. 
It is a well known fact that animals prefer certain parts of the larger habitat in achieving 
their goal which is maximizing fitness as all portions of a larger habitat may not equally 
be suitable. The differential utilization of various vegetation communities by different 
ungulate species as observed in this study can be seen in this context. It is also 
important to mention that certain habitat factors play important role and affects animal 
distribution and occupancy. Several studies conducted on ungulates have illustrated 
factors affecting animal distribution, occupancy and habitat utilization pattern (Khan 
2004; Bhat 1993; Bhatnagar 1991; Pendharkar 1993; Mathai 1999). However it will be 
an oversimplification to conclude that each factor acts independent of others. Infact the 
species are surviving because of natural selection process by virtue of their inherent 
tendencies (which though not conscious, may be called innate wisdom) to adopt the 
strategies best suited in an ecological situations for their survival and well being. It is 
for these reasons giving precedence to one or the other factors may not be appropriate. 
It seems reasonable that a combination of factors such as quality, availability and 
interspersion of food resources, distribution of other essential body requirement, 
process of finding a mate and economizing on energy appears to be strategy. In this 
context the utilization pattern of different habitats may be seen rather than finding a few 
independent factors which may appears to be responsible for differential use of habitat. 
In attempting this study the emphasis was on to assess the functionality of corridor in 
terms of tiger prey species abundance and utilization pattern, the data revealed that all 
the vegetation communities or habitat type present in the corridor area was used by one 
or the other prey species ensuring availability of prey in almost all the habitat types of 
the corridor. 
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Table 5.1: Expected proportion of usage (Pio), observed proportion of usage (Pi) by 
chitai and Bonferroni confidence intervals (95%) for Pi among different vegetation 
communities 
vc 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Pio 
0.037 
0.348 
0.033 
0.039 
0.013 
0.127 
0.061 
0.070 
0.164 
0.107 
Pi 
0.033 
0.196 
0.048 
0.015 
0.026 
0.110 
0.120 
0.194 
0.084 
0.173 
Bonferroni confidence interval 
0.008 
0.140 
0.018 
0.002 
0.003 
0.065 
0.074 
0.138 
0.045 
0.120 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
0.059 
0.253 
0.079 
0.033 
0.048 
0.154 
0.166 
0.250 
0.124 
0.227 
Sign 
0 
+ 
0 
+ 
0 
0 
-
-
+ 
0 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = 
Lagerstroemia-Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = 
Haplophragma-Mallotus-Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-
Mallotus-Ehretia, VC8 = Shorea-Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, 
VCIO = Mallotus-Shorea-Lagerstroemia 
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Table 5.2: Expected proportion of usage (Pio), observed proportion of usage (Pi) by 
sambar and Bonferroni confidence intervals (95%) for Pi among different vegetation 
communities 
vc 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Pio 
0.037 
0.348 
0.033 
0.039 
0.013 
0.127 
0.061 
0.070 
0.164 
0.107 
Pi 
0.017 
0.352 
0.064 
0.064 
0.008 
0.105 
0.042 
0.034 
0.182 
0.131 
Bonferroni 
0.004 
0.306 
0.040 
0.040 
0.000 
0.075 
0.023 
0.016 
0.145 
0.099 
confidence interval 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
0.029 
0.399 
0.088 
0.088 
0.017 
0.135 
0.062 
0.051 
0.220 
0.164 
Sign 
+ 
0 
-
-
0 
0 
0 
+ 
0 
0 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = 
Lagerstroemia-Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = 
Haplophragma-Mallotus-Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-
Mallotus-Ehretia, VC8 = Shorea-Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, 
VCIO = Mallotus-Shorea-Lagerstroemia 
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Table 5.3: Expected proportion of usage (Pio), observed proportion of usage (Pi) by 
muntjac and Bonferroni confidence intervals (95%) for Pi among different vegetation 
communities 
vc 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Pio 
0.037 
0.348 
0.033 
0.039 
0.013 
0.127 
0.061 
0.070 
0.164 
0.107 
Pi 
0.043 
0.372 
0.032 
0.011 
0.000 
0.191 
0.032 
0.053 
0.149 
0.117 
Bonferroni 
0.016 
0.232 
0.019 
0.019 
0.000 
0.078 
0.019 
0.012 
0.046 
0.024 
confidence 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
interval 
0.101 
0.512 
0.083 
0.040 
0.000 
0.305 
0.083 
0.118 
0.252 
0.210 
Sign 
0 
0 
0 
0 
* 
0 
0 
0 
0 
0 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = 
Lagerstroemia-Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = 
Haplophragma-Mallotus-Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-
Mallotus-Ehretia, VC8 = Shorea-Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, 
VCIO = Mallotus-Shorea-Lagerstroemia 
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Table 5.4: Expected proportion of usage (Pio), observed proportion of usage (Pi) by 
wild pig and Bonferroni confidence intervals (95%) for Pi among different vegetation 
communities 
vc 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Pio 
0.037 
0.348 
0.033 
0.039 
0.013 
0.127 
0.061 
0.070 
0.164 
0.107 
Pi 
0.000 
0.229 
0.057 
0.000 
0.000 
0.143 
0.029 
0.171 
0.171 
0.200 
Bonferroni 
0.000 
0.029 
0.053 
0.000 
0.000 
0.023 
0.050 
0.007 
0.007 
0.010 
confidence 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
interval 
0.000 
0.428 
0.167 
0.000 
0.000 
0.309 
0.108 
0.350 
0.350 
0.390 
Sign 
* 
0 
-
* 
* 
0 
-
0 
0 
0 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 == 
Lagerstroemia-Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = 
Haplophragma-Maliotus-Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-
Maliotus-Ehretia, VC8 = Shorea-Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, 
VCIO = Mallotus-Shorea-Lagerstroemia 
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Table 5.7: Expected proportion of usage (Pio), observed proportion of usage (Pi) by 
cow and Bonferroni confidence intervals (95%) for Pi among different vegetation 
communities 
vc 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Pio 
0.037 
0.348 
0.033 
0.039 
0.013 
0.127 
0.061 
0.070 
0.164 
0.107 
Pi 
0.021 
0.331 
0.043 
0.095 
0.000 
0.113 
0.043 
0.034 
0.147 
0.172 
Bonferroni confidence 
0.001 
0.258 
0.011 
0.049 
0.000 
0.064 
0.011 
0.006 
0.092 
0.113 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
< p < 
<P< 
interval 
0.044 
0.404 
0.074 
0.141 
0.000 
0.163 
0.074 
0.062 
0.202 
0.230 
Sign 
0 
0 
0 
-
* 
0 
0 
+ 
0 
-
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = 
Lagerstroemia-Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = 
Haplophragma-Mallotus-Tectona, VC6 = Shorea-Terminalia-Cassia, VC7 = Shorea-
Mallotus-Ehretia, VC8 = Shorea-Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, 
VCIO = Mallotus-Shorea-Lagerstroemia 
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Table 5.8: Expected proportion of usage (Pio), observed proportion of usage (Pi) by 
goat/sheep and Bonferroni confidence intervals (95%) for Pi among different 
vegetation communities 
vc 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Pio 
0.037 
0.348 
0.033 
0.039 
0.013 
0.127 
0.061 
0.070 
0.164 
0.107 
Pi 
0.014 
0.446 
0.007 
0.000 
0.000 
0.151 
0.158 
0.029 
0.165 
0.029 
Bonferroni 
0.014 
0.328 
0.013 
0.000 
0.000 
0.066 
0.071 
0.011 
0.077 
0.011 
confidence interval 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
<P< 
0.043 
0.564 
0.027 
0.000 
0.000 
0.236 
0.245 
0.069 
0.254 
0.069 
Sign 
0 
0 
+ 
* 
* 
0 
-
+ 
0 
+ 
VCl = Tectona-Mallotus-Bombax, VC2 = Shorea-Cassia-Anogeissus, VC3 = 
Lagerstroemia-Holarrhena-Mallotus, VC4 = Lagerstroemia-Cassia-Acacia, VC5 = 
Haplophragma-Mallotus-Tectona, VC6 == Shorea-Terminalia-Cassia, VC7 = Shorea-
Mallotus-Ehretia, VC8 = Shorea-Mallotus-Terminalia, VC9 = Mallotus-Shorea-Adina, 
VC 10 = Mallotus-Shorea-Lagerstroemia 
Chapter 5 Habitat Utilization Pattern of Tiger Prey Species 74 
CHAPTER 6: SUMMARY AND CONCLUSION 
6.1 Summary 
In order to fulfill the aim of this study, assessment of vegetation communities, 
distribution, abundance and habitat utilization pattern of tiger prey species were carried 
out. 
Data on vegetation community structure were collected by laying vegetation plots 
along 51 transects spread over proportionality throughout the study area. Distribution 
and abundance of tiger prey species were assessed using availability and utilization 
data. 
On the basis of cluster analysis using ward's linkage method, ten vegetation 
communities were segregated in the corridor area. Vegetation communities were 
identified with the help of calculated IVI values of tree species. The overall mean tree 
density ranged between 215.7-534.6 trees in ha. Highest tree density was recorded in 
Lagerstroemia-Holarrhena-Mallotus community and it was followed by Haplophragma-
Mallotus-Tectona , Mallotus-Shorea-Lagerstroemia , Shorea-Mallotus-Terminalia and 
it was found lowest in Shorea-Terminalia-Cassia . A total of 90 tree species were 
recorded. The highest number of tree species was recorded in Shorea-Cassia-
Anogeissus and it was followed by Mallotus-Shorea-Adina, Mallotus-Shorea-
Lagerstroemia and Shorea-Terminalia-Cassia while the lowest number of species was 
recorded in Haplophragma-Mallotus-Tectona. 
Species diversity of the trees ranged between 3.5 (Shorea-Cassia-Anogeissus) and 0.9 
(Shorea-Mallotus-Terminalia). Species richness values also considerably differed 
among different communities ranging from 10.2 to 2.0. The highest evenness value was 
0.8 in case of Shorea-Cassia-Anogeissus community and lowest evenness value was in 
case of Shorea-Mallotus-Terminalia (0.3). 
Mean pellet group density was found maximum in Lagerstroemia-Holarrhena-Mallotus 
community. It was followed by Mallotus-Shorea-Lagerstroemia, Mallotus-Shorea-
Adina, Lagerstroemia-Cassia-Acacia and the lowest was in Tectona-Mallotus-Bombax 
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community. The differences in mean pellet group density among different vegetation 
communities were significant. 
Mean pellet group/dung density of all the domestic ungulates present in the corridor 
area showed significant differences between different vegetation communities. It was 
highest in Lagerstroemia-Cassia-Acacia community while the lowest mean pellet 
group/dung density was recorded in Tectona-Mallotus-Bombax community. 
Marked variations were found in utilization of different vegetation communities by 
tiger prey species (wild and domestic). Different vegetation communities were utilized 
by one or the other prey species ensuring availability of prey in almost all the habitat 
t)/pes of the corridor. 
6.2 Conclusion: 
Based on the results obtained during the present study following conclusions can be 
drawn. 
1. The structure and composition of vegetation communities within the corridor area, 
were found similar with that of the adjoining forest areas. 
2. Tree density, diversity and richness values were also similar to the adjoining 
protected areas. 
3. All the major tiger prey species found within the larger habitat including Rajaji 
National Park and Corbett Tiger Reserve were present in more or less similar densities 
with in the corridor area. 
4. Habitat utilization pattern of tiger prey species revealed that all habitat types were 
utilized by one or the other prey species though in differential proportions. 
5. The composition and structure of vegetation communities, abundance, distribution, 
and habitat utilization patterns of prey species, all lead to conclusion that the area of 
Rajaji-Corbett corridor is not different with that of the forested areas on either side of 
the corridor, hence still functional. 
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